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Executive 

Summary IRS TRAINING 2000 



Techncdogical advances that are tnnsfonning the woriqdace, and demographic 
trends that are changing die nature of die woridbice, will have a profound 
in^Mtct on training. In oiganizatiom such as die IRS, training needs will 
escalate as new skilk are required, woik becomes more comidex, die siq)ply 
of skilled employees dwindles, and die ftiture of woiidwide electronic 
networics changes the basic processes of business and government Moreover 
government training ptograms will be needed to provide a conqietitive 
advantage in the future attracting and retaining talented federal woiker^ 
who place value on individual development and fnofessional growdt 

How can die IRS training oiganization position itself to prepare for die 
impactof die twin forces of technology and demognqAics? Whatdbecticms 
should training take now to ensure delivery of higfi quality instniction and 
to contain costt? Hiese questions fomied die basis of die lYaining 2000 
report a research-based study diat examined die external and imemal 
environments of die IRS and die most promising technotogical tools and 
mediods diat would create die training system capididlities needed for die 
future. 

A notable and fiiUy supported conclusion of die study is that training as we 
know it now, inimaiily conducted in traditional classrooms removed from 
die jobsite^wiU change dramatically in die next decade. Classroom training 
is expensive and resource-intensive, and cannot be die main delivery system 
for a future woricforce to whom training and retraining are a constant way 
of life. In coming years, a mpjor pmion of training will be delivered 
through woricstations at die jobsite, using die operational systems, 
telecommunications links and databases diat our emjdoyees will use to do 
dieir work. 

In time, die distinction between work and training will become blurred, often 
unrecognizable to the emptoyee. Hie advantages and cost-effectiveness of 
diis new direction are compelling, and in times of increadng needs widi 
amstrained resources, too powerftil to ignore. It is technology, seen as part 
of die i»oblem, ^di also provides die solution, wldi its distance leatring 
and interaction c^Mtrilities diat can totally transform die way information 
is presented and accessed for training. 

Points from die Trainhig 2000 study, outiined below, represent: 

1) research and survey data on die worlqplace and workforce, 

2) important training technologies and mediodologies for die future. 
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KMf WcHfarct Trmds and ^ Intact on Tndmng 



3) the ideal tnining system for die OU^ 

compatible with* and that itly iqxm, the plttmed infonnation systems 
enviiomneiit being implemented by die InfonnatioQ Systems 
Development (ISD) stsff and its project teams, 

4) implications fbrIRS diat suggest directions for moving forwaid. 

The Training 2000 study was piqwed using information gaOered from a 
wi(*e range of sources. Published documents sudi as the Depaitmem of 
Labor's Workforce 2000. OPM*s CMl Servta 2000. and the VoQcer 
Cb m ml sa io n Report provided suppcm, ckmg with numerous technical 
journals, surveys of progressive public and private institutions, and 
interviews with IRS functional and training managers. The extensive 
UbUognqAy and number of references cited indicate Ae d^ree of rigor 
that was emfdoyed in tfiis study to anive at the final conclusions and 
recommendadcms. 



KEY WORKFORCE TRENDS AND THE IMPACT ON TRAINING 

• Three of four people ^ will be woridng in the year 2000 are 
woridng now. 

• Tlie woricforce will be older, and there will be large increases in 
women, minorities and immigrants. 

• Extensive training will be required to upgrade skills c'f current 
employees; a nq^idly changing worlqjiace win create needs for ne ' 
skills. Retrainiqg and job dianges will be common. 

• To remain onnpetitive and productive, organizations will need to 
IMOvide a teoad range of trairing programs fiom basic skills 
tndning to hi^*level professional develqnient 

• Large*scale automation and infonnation systems will require massive 
and continuous training for end users, managers, executives, and 
systems administrators. 

• Training wiU have to be very efiSdent, increasir^y more 
individualized, and on demand, embedded in the system tiiat 
employees use to perfonn ttk'r woriL 

• Training will need to reflect ttie organization, and will be char* 
acterized by an open communication system, extensive netw<xlc8, 
immediate access, and tailored programs that can meet individual 
needs. 
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KEY PREDICTIONS FOR THE IRS WORKFORCE 



CTaken ftom interviews witii IRS Assistint CcmunissionerB putdished in the 
Winter, 1988-1989 iisus of Leader's Digest.) 

• *X)ne*itop v^onoqx** ^iU be a reality. Emidoyees will woik at 
woilcitationi Oat wiU provide them with immediate accesi to 
tajcpayen' accounts. Emplpyees will be aole to access die latest 
tcrtwical reference material and infernal management documents for 
immediate answers to technical or procedural <]uestions, 

• Flexdme and flesqilace will take on greater importance. 

• Nfost employees will have ttelr own computen linked to a central 
dwtabfi ff 

• Electronic bulletin boanL will contain the latest policy and pfocedund 
dhectioQS. 

• Aitifldal badUgence will cut throu^ the *lN9)er Uizzard** to enaUe 
employees to be more efficient and productive, by assembling, 
ovgaidzing, screeniqg, priotitiziog, and retrieving tfiousnds of records 
in a fracdoo of the dme it would take a human euminer. 



TECHNOLOGIES FOR TRAINING 

• There are emerging and maturing tedmologies that hold the promise 
as cost-effecdve and poweiflil electronic means for meeting die 
massive new training needs. 

• The techncdogies are categorized under three areas and include: 

1. Computer DeUveiy 

a. Computer-Based Training (CBT) 

b. Aitifldal Intelligence (AI) and Intelligem Computer-Assisted 
InstrocHon GCAI) 

c. HypertexUHypermedia 

d. Embedded Training 

2. Conferencing 

a. Aaynchronous Computer Conferencing (ACQ 

b. One-Way >adeoteleconferencing — Live broadcast or 
cable netwoA 

c Two-Way Digital "^^deoteleccmferencing 
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3. Opdad Diic Tecbnology 

t. Ccmpact DlK, Read-only Memory (CD-ROM) 

b. Digital Video-IUenctive (DVI) 

c. Compact Diac-InteFactive (CD-I) 

d. Interactive ^deodiic (IVD) 

Some of die tedncdogiet are deUveiy systems, some ire storage 
media, some are appUcatioas. Each lias specific cliaracterisdcs 
tbat are important fo cunent and fkmire training: in addition, 
they are becoming intenelated in bodi concept and applicatioa 

All the technologies can operate effectively and efficienfly 
witUn be 'nfbnnatioa system and telecommunications 
environment that is cuneotly being developed for die IRS. 



EDUCATIONAL THEORIES AND METHODOLOGIES 

Hie power of die new training tedmologies and dKir usefulness 
to employees and Jiga nii al i o ns can only be realized duough 
instnictional design strategies that capture the interactive and 
individualized capabilities of technology. Instructional design 
metiiods are essential for developing a technology-based trainina 
system. • 

• Older ways and forms of training cannot simply be repackaged 
to fit tile new technology. Orgmizations cannot continue to 
"live in die rear-view mitiDt^; tiiat is. use new technologies to 
1969) "^^^ *»c yesterday, only ftster (McLuhan. 

• Developments in educational ttieory and mediods define how 
technology should be used lo dgnificantiy enhance human sidlls 
and creativity, and to promote tuptn tiiiiddng and hi^-level 
sttategizing for tiie new knowledge-based enviroimem. 

• hnportant instnictional tiieories and m'^' .xis include: 

1. Adult Learning Principles 

2. Learner Control 

3. Cognitive Tadt Analysis 

4. Expert/Novice Distinctions 

5. Metaoognitian 

6. THmsfer of Training 

7. Human-Oompuier Interface (HO) 

8. Instnicdonal Sequexe 

9. Schema Theory/Mental Models 



THE IDEAL TRAINDfG SYSTEM FOR IRS 



• To meet the esqwnding emi^yee skiU and inibnnation needs of the 
ftituiti training will have to be available, on demand, at any site, 
for multiple purposes and audiences. The system will tequire 
centralized plinming and decentralized delivery capabilities. It win 
have to be cost-effective and accountable, demwstrating a measurable 
impact on job performance ^9tbik controlling costs. 

• An IRS training system with tfuee major delivery modes can ftilfill 
those requiitments. The three modes are die dassroom, field 
learning centers, and worksite (wcrkstaticm and/br OTT). 

• The mi\jor portion of trainirv in die next decade will be delivered 
at die worksite, embedded in systems, duougli CBT, expcn systems 
and odier forms of individualized helps and tutoring sesskms. 

• However, there will always be times Mdien empbyees will need the 
total training environment Thus, classrooms and Add learning 
centers will continue to play a key role in employee devdopment 

• Tlie dassroom has bten die dominant fonn of instnicdon within 
IRS. Currently, 83% of dl courses are designed for classroom 
delivery. In the foture, the amount of formal, assemUed dassroom 
training win be reduced, and chosen with care, q)edfically for 
programs such as recruit training and die hitroducticm of mi^r new 
automated systems. As a rule, it will become more effldent to Iwing 
the trairdng to die student, by means of distance learning technology, 
dther at workstations or at fidd learning centers. 

• Fiekl learning centera equipped widi ccmference space, CBT terminals 
and videotdeconfemicing ftdlides will imMde a locd (or nearby) 
automated trdning envirmmett for die delivery of CBT courses, 
videotdecor xrences, testing and evduadoa They will also provide 
a locadoo ior workshops, aemiruus, courses dedgned for small group 
intencdons and coaching sessions. 

• Much is already in {dace to buiki the system, iij terms of training 
tedmdogy initiadves and experience; nationwide [dans for hardware, 
software and tdeccMnmunicadms support; and system integradon 
standards. 



• The existing AutCMuated Trdning System (ATS) learning centers are 
located at sites in all regions, districts, service centers, and large 
posis-of-duty. These centers are now equipped to ildiver CBT 
courses and automatkm mxppon for administradon, tesdng, and 
evahiadon. ^deotdeconfen^ncirtg downlinks can be installed 
die curremFTS 2000 g^ernment*wide procurement inidadve. Ftiture 
plans would indude expandon of facilides and upgrading of hardware 
and software. 
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• The groundwofk that hit been laid by the ISD organization for 
die tattyited tax administratiOG syst^ win provide die crucial 
enviionmemal featuits that enable the creation and support of the 
piopoaed tndnipg syiiem. When fliUy automated, the ISD tax 
administration sj^tem win have thiee ders of compudng capabUity: 

1. Coiponae systems for multipie uaer populations. 

2. Dqwitmental systems for siq^e fbnakm populations. 

3. End user applications for ftors-Une enqrioytes. 

BuUding on the concepts and categories of ISD, a ooiporate 
database of cooqxiter-basod training (CBT) counes and modules 
amid be created that would aeive multiple user populations. A 
CBT corporate database could be accessed by any dq>anmental 
system or end user, as wdl as by die ATS leunlitg oenieri. This 
would provide die option of acoesslqg ddicr a aeries of modules 
for deUveiy of a fonnal tndning program In die ATS learning 
centers, or individual modules ot Umoos for use as individual 
rsfitshers or infoimal tutoring sessions at enqdoyee woikstaticms. 

• The connectivity capabUities of die national telecommunications 
backbone would hi k die CBT coiporate database to aU dqNutment 
systems, other end usen, and ATS learning centeit. The system 

^^iwould aUow aU fonctions die flexibiUty to decide how best to use 
training. Options would range fiom offering foil courses at ATS 
learning centen to interqwrs^ single sessions at woricstations on 
the job. 



A SCENARIO OF THE YEAR 2000 

• Imagine a revenue a^ in a midwestem state wlx> has been 
duough his basic tnd^ and Is woridng at his job. He receives 
word diat he has been selected for training on leveraged buy-outs 
(LBOs). His "dass^ for dds course is composed of 47 revenue 
agents scattered around die country. 

• After beii^ notified of his selection, be receives some primed 
self-instmctiond materials on LBOs. After completing dds, he 
repoits to a neariiy learoiDg ceider, along widi diree odier ag^, 
and signs on to a CBl' tutorial to examine die laey elements of 
LBOs. His knowledge Is tested via CBT. Any gaps in Us 
knowledge are detected and remediated duou^ careftil esq^anation 
and exa^ries. 

• He dieo worics ttaaa^ a series of computer-based simuladcms 
wldi tte diree odier agentt at die leanring center. When die 
simulations are completed, an Instructor assembles die agents for 
a deMefing on dieir woriL Due to die limited availability of 
expem on LBOs, die instructor v/tto is conducting die debriefing 
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communicates widi Ae students in a different location via two-way 
video facilities. Prior to die videoconference, tiie instnictor accessed 
the leamen* files to examine the responses ttiey made during the 
simulations and diagnosed dieir weaknesses. 

• Once back on the job, die revenue agent calls up die simulated cases 
on his woikstadoD computer to use as examges. After a few months 
have passed, he sigps on to lequest die CBT course on LBOs to go 
duDughisrefiediertiitaiiqg. When woridiig on a case, he can query 
an txpat system to receive gufalanoe on certaih aspects of LBOs diat 
he enooumers infktqueody. Rmdly, when he hits a pioblem he can*t 
handle, he sends an electtonicHnail (E^nail) note to his insaudor. 



IMPUCATIONS FY)R IRS 

• To achieve die ideal trahiing system, die IRS must build mi 
inidadves it has abeady taken and plan acdvides on a number of 
odier fronts. There are two iieu of inqplicadons fbr IRS: the 
development and enhancement of specific tndnlng system cqwbQities, 
and die creation or e^qMnsion of oiganization-wide, crossfimcdonal 
siq)port pfograms. 

• In die area of ttiintaig system cqiabilides, IRS should consider 
moving ahead to develop embedded trifaiing in die software 
appUcadons of n^}or infbimadon systems projects u an impoitant 
stq> toward die goal of increasing tratnhig at woifcstadons. 
Main tt inin gdie ATSLeainingCenteis,piacti<gvid^ 
downlinks at each of diese local field training sites, and puming 
iflnis to create a oenuaUied, techncdogy-based courre devekipment 
center are also tanpoitant dlrecdons fbr dds aiea. Rnally, IRS must 
place a Ugh priority on fsraN^sh^T^g quali^ guidelines for die use of 
new tedmologies and mediodologies in employee training, and 
expand die ddUbese of die tnfadng staff to es^loit die power of 
individualized, interacdve media. 

• In die area of oiganizadonal hnpUcadons, IRs should consider die 
value of bRMdentav its cunent standanUudon effoits so diat 
automated trahriqg systems and wmk systems all diare t common 
interfile. Ustaig automadon, IRS diould look to a centrelly-managed 
system of caree^lo^g tad±« fx employee devdopinea snd a 
compidienrive evahmdon monitming system diat win establMi die 
links between training eflfecdveness and Job performance. To ftally 
inclement an ini^raied mkoiDg system such u die one proposed, 
IRS dKNdd consider a reassessment of tndniqg's role snd level of 
advocacy widdn die oiganlxadon. and most hnpoitandy, die cieadon 
of a mulddiscipUnary ^'diange stafT to oversee die various inidadves 
diat win be itcpdred. 
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Chapter 1 PROJECT DESCRIPTION 



BACKGROUND 



The appioictdqg milestone of a new centuiy has piovided a fbcus for 
attemptiof to forecast die ftmiie and wbu it hold. In general, die 
greatest interest has been on two of the forces that will impact sode^ in 
tbt year 2000: the demognyhic diaracterirics Oat win detennine the 
size and makeiq) of the labor pod, and toe acceleratliig advances in 
technology diat are affecting jobs and lifest^ in all agents of ttis 
countiy and tte woild. 

One thing appean oertaia The pool of higtily ddUcd employees will be 
declining* Reports by the U^* Dqwtment of Labor (Johntton, 19%7) 
and the Office of Penmnd Mam^cment (Johnston, 1988) pioject a 
future of increasing competition to atnact and retain the technically- 
profldem eoqfloyees needed to peifonn more comidex tasks. Rderd 
agencies eq^edally, will fed the impKt of this tighteniqg bbor maiket 
As noted in CMl Service 2000: 

For years, many Federal agencies have been able to hire ani retain 
highly educated, higjdy sldlled woifc forces, even ^xhi^ didr wages, 
incentives, and woildng conditions have not been ftilly oompedtive with 
those offeitd by private enqfloyeis. But aa labor maiketa become tighter 
during the eariy 1990s, hiring qualified woricers wiU beccxne much more 
difficult (Johnstcm, 1988). 

Even in today's labor maricet. Federal agencies are aheady facing what 
the Naticmal Commission on the Public Service has called a ''quiet 
crisis** in government (Vdker, 1989). In its npM endded Rebuilding 
the Public Sendee, the Cmnmission cited a host of fodors that have 
resulted in *1oo many rf die nation*a senior executives ready to leave 
government, and not enough of its most talented young people willing to 
join.** 

At the heart of the recruitment and mention problems is a (^roepdon 
that government service is no longer a source of rewarding woric and 
personal growdL The Qxnmission dted a lack of professional training 
and development oppommity as one of die Irey flacton ccmtributing to 
die loss of recruidqg power. 

While succeaaftd private fimu spend between 3 and S percent of payroll 
dollars on professional devdopinent, die Federal government spends less 
dum 1 percent The Commission recommended an aggressive training 
program, aimed at all levda of the woridforce, to ensure dist talented 
putdic servants are dlowed to grow and to reqxxid to die requirements 
of die fitture Fedend workplace (Volker, 1989). 

lWiiiiis 2000 i 



Badegronitd 



At the sime time, the technological advancet of Juit the past decade 
are mt o m a t i n g the woikpUoe. and in the piocess. creating an infor- 
mttiaxi explosion that threatens to overwhelm both individuals and 
oiganizations (Weiner and Biown, 1989). In some cases, automation 
seems to have outstripped human aqM^bOity to haixfle Ae amounts 
and kinds of infbnnation being produced. All HjcutiCTw are that 
this "human fKton gap" wffl widen as the supply of sldlled 
employees dwindles, and as the woik itself becomes more difficult 

In all of dB repons and analyses cited above, one underiying theme 
is repeated over and over again -> the critical impoitance of 
tiafaihig. Hie analysts who hive foreseen the fliture are calling on 
training to bhitt the twin forces of techncdogy and demographics. In 
diese circumstances, training is seen as Ae most pnanising option to: 

• provide current employees with Ae new sidlls required for 
more comfdex tasks; 

• compensate for the dwindling pool of skilled entry level 
woricers; 

• attract and retain talemed young professionals throu^ career- 
long development programs: 

• solve many of die oiganizational problems created by infomia- 
tion fk>w and overioad; 

• prepare for a future of woild-wide electronic netwoiks that 
will change the basic processes of business and government 

Federal training oiganizations do not have the resources, either 
financial or iHofessional, to mourn die all-out effon that would be 
required to meet diese needs. This situation is unlikely to change 
siyiificantly in a time of budget defidtt. 

F6r oiganizations that are caught in the cnix of demogn^hics and 
technology, pan of die solution may lie in die technofogy itself. 
Hie same powerful electronic tools that are creating some of the 
I»DUem may hold die key to enhancing human performance to cope 
widi it Technofogy also holds die pmnise as die moit efficient 
cost-effective means for meeting massive new training requireinents 
(Oalagan. 1989). 

Mass sttmige and interactive technologies have die potential to 
change die way infonnation is presented and accessed for leaning. 
For the first time, instroctiood deslgnen will hive the long-sought 
tools to minw die human diougfat process. Hie tedmology is. or 
soon wm be. available. The dunage will be In overcoming old 
ptttems and processes, and in ushig diese technolo;;les to tiidr fullest 
to tap human ci^iacity (Ofiesh. 1989). 
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As an infonnatkm-bued Fbdenl agency, tbe Intenua Revenue 
Service is coofionting all of the cuntnt and ftioue c^Hmiet iden- 
tified above. Tlie task filing die IRS today is to detennine a coune 
for the future. The need is for a strategic acdon plan that win 
address changes in the woilqilace and die wodcfoioe, die need for 
innovadve, performance-based training programs to meet en^loyee 
needs for tndning and professiooal development, and flexible, cost- 
effective delivery systems for Aese programi. 



PROJECT PURPOSE 

llie purpose of die IRS Tndning 2000 project was to assess die 
broad developmental directions of training tedmology in tenns of die 
ftiture training needs of the IRS. The intent was to enable die 
agency to make imdli^ dedsioas Aout staff and oiganizadonal 
development, as well u cnmrnitmenri to the hardware systems, 
software, and fodllties diat wQl be required. The goal was to ensure 
that die currem IRS training organiiadoo would channel its growdi 
into die most promising areas to ensure its capability of developing, 
delivering, and siqipoiting die tndning required by its workforce in 
die year 2000 and beyond. 



STEPS IN THE PROJECT 

Curmit IRS Thdnlng. Hie first st^ involved k>oking at die 
current IRS training orpnization and its activities. TUs provided an 
overview of die massive scope of training, die devci(;;*<!Ciit of 
nationwide delivery systems, current IRS traiidng hiitiatives in CBT 
and TV. and the IRS work environment 

ntS Workplsoe and Workforce In tbe Year 2000. The next step 
was to klemify possible changes in die naoire of die IRS woriq>lace 
in die year 2000. These changes were assessed in terms of tndning 
imjdicatioas for die ftiture IRS woikforce. The dunging nature of 
die woikforce itself was then leseardied and documented. TUi 
infonnatioD was dien used to find i^ die combination of woik- 
place and workforce mi^ imply for training. 

Training Tcdinotogy. A key oomponett of die projea was to 
identify current and emerging training tedmologies dua could be 
used to support die training goals of die IRS, both now and into die 
ftinue. These tecfantdogies were evaluated hi tenns of didr training 
impUcatioos. current appUcatioos, oonsklentioas in ttidr use, and 
potential contributions to tbe efSectiveness and efficiency of tnining 
programs. 

Instructional Design Approaches. Rapid advances in trahdng 
technology have been acompanied by ini\jor dieories and researdi 
findings on how learning actually occun in adults and ways in 
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wUcli the new tadnolofies can bett be used for effective tnining. 
CooM^ienily. an eqnaUy important aspect of the project wu to 
identify spedflc i nw ro ctio n al design tppioacbes that could make 
good use of die interactive, individualized power of die new tech- 
nologies, and dutt could ultimately result in vast improvements in die 
teacUng'kaming process. 

FMure Training at IRS. One of die objectives of die project was to 
e^re die requirements and characteristics of a fatim state-of-die- 
an training system for die IRS. A two-day woilabop was held so 
diat IRS tnining and functional managers could consider some of the 
practical aspectt and potential obstacles associated widi setting up 
audi a system. 

Hie woilcshop was designed as a collaborative {darning and develop- 
ment effort. In early aessioos. partic^iants were briefed on tiends. 
developments and points to consider in die design of a state-of-die- 
art tndning system. Demonstrations of various new training tech- 
nologies were presented, widi opportunity provided to explore diese 
direcdy by means of hands-ra experience. 

In die final session, participam groups answered specific questions 
that addressed various aspects of IRS tndning in die year 2000. 
Practical directicms and c(nisidenttions for the future, widiin die 
context of die IRS sttucture and oij^mization. were inoposed and 
discussed. 

During die course of the project, infonnation covering a wide range 
of training issues was gadiered from a number cf different sources. 
From sn analysis of dds infonnation, a atate-of-die-art traintaig 
system wu derived diat would enaUe die IRS to meet its needs in 
die year 2000. Ihe study also yielded several impUcations for IRS 
diat suggest dhvctions in which die agency might move to position 
itself effectively in die next decade. 

As job requirements change, as the nature of the woikforcc changes, 
and as technology changes, die tnining challenge facing die IRS 
becomes more and more comidex. This report is designed to serve 
as a guide to ensure dut diis challenge is met efiectivdy. 
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Chapter 2 PRESENT IRS TRAINING 



INTRODUCTION 



Scope. The scope of the training task facing the IRS is reflected in 
the magnitude and diveisity of it> woikforce. In 1988, IRS 
employees totaled 123.198. with 7,964 in the National Office and die 
remai^ 113,234 stationed in regional, district, local post-of-duty 
offices and in ten service centers. 

The number rep r esen t s a wide range of professions, including senior 
level executives, lawyers, revenue agents, revenue officen, telecom- 
munications qpedslists, resources management personnel, computer 
specialists, managers and deiical emjdoyees. IRS employees are or- 
ganized into functional areas as follows: 



Data Processing Operations 38,225 

Collection 
19,481 

Revenue Officers 8,112 

Other 11,069 

Taxpayer Service 8,041 

Specialists 1,187 

Repmentadves 2,570 

Other 4,284 

Examination 32,863 

Revenue Agents 17,323 

Tax Auditors 3,569 

Other 11,971 

Employee Plana/ 

Exempt Organizations 2,753 

EP/EO technicians 1,547 

Other 1,206 

Appeds 2.984 

>^>peals Officers 1332 

Auditors 227 

OtheiB 1.425 
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Tlx Fraud 
^lecial Agents 
Other 



3.018 
1.616 



4.634 



Executive Direction 

Management Scrvloes 

Reioiiroef Management 

Counwl 

Inspection 

International 



140 
2.850 
6.298 
3.059 
1.115 

712 



(SoHKg: Iimnal Rmmm Smvkt JumtuI ktport 198B Pub. 55 (Rgv. 2-89) 



Cliallenge. Tbe IRS must cratinuany provide training prognnns to 
ttiis woikfbiof in onler to meet its mission. New tax laws and lew 
procedures require the development and implemenutioD of new 
instruction. Ongoing training for careet^professional devekqxnem and 
job retraining is needed to siqjply IRS sldll requirements. 



TECHNICAL AND MANAGEMENT TRAINING 

Technical Training. Training for most of the career professional 
Adds listed aljove is developed by the Office of Training Program 
Managemem in die Human Resources Division of dK National 
Office or under its auspices, and is administeied by training or- 
ganizations in the National OfHce, in 7 Regional Offices. 63 Distria 
Offices and 10 Service Centen. 

Training witiiin tiie career fields is divided into duee categories: 
tecniit, tulvanced. and Continuing Professional Education (CPE). 
Recruit tr lining prepares tbe employees to meet die job requirements 
as torn IS possitde. Advanced training enables dm to acUeve 
Increased j<rt) reqxmsibility and areas of qwicialiration. CPE Is an 
<m-goinii program dot enhances die professlonallin of tbe employees 
and provides coverage on topics of currem interesL The topics are 
mandated by Ugh level councils In each functioi tfiat determine 
developmsntal needs for die professional woitforce. The CPE 
program averages 30-40 houn eadi year for each function. 

The nullity of tndniiig is delivered ttmm^ a classroom setting 
usualty followed by a poiod of on-flie-job training. There are some 
notable exceptions. Conqwter-based tndning has been devdoped for 
career flddi (Revenue Offlcen and Revenue Agoots). as wen as a 
subttanial poitioii of oounes ofllmd « IRS leivlce oeiaefi. Sdf- 
instnictional programs are fiequendy used In automation training 
programs and can be found in limited numbers in odier career fields. 
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Tmhnkd mid ManaiemM Trdmg 

Over 600 oounes hive been developed to pfovlde for tbe tedmical 
need! of IRS emidoyeei, vaiybig In Jtagfii bom a four-hour CPE 
module to a muUideiriuue one and one-balf year piognun for top 
level examiners. 

Executlvf and Management Training. In the Office of Research 
Planning and Development of tbt Human Resources Divisiim, die 
Management ft Executive Piognuns Section is currently in the 
ptocett of designing new interned management development sys- 
tems. The activities will inooiporate selection, training, and evalua- 
tim into an integrated management jystem. 

Entry LmL The new pmgiam for cntiy levd nqmvisors and 
managers is called Leadenh^ Rxcellenoc and Development (IJBAD). 
It is tnnsitional In nanue and baa thite oompownis: an Administra- 
thre Skills Kit (ASK) that U heavUy wei^aed towaids penonnel 
issues audi as enqsloyee evahiattons and labor lelationa: a core 
component that deids with communications and idaiionsfaips with 
upper management, peers, and subonttnates; and a fonctional com- 
ponent diat addieaaes areas in ttutt particular flmction, for example, 
inlerpfeting tiie Audit tefonnioion Management System (AIMS) 
tables. 

Mid^Levd. The Management Development Program (MDF) n 
training covers such topics as stress awareness, management style 
and croaa-foncdonal sut^ects. Ihe couiae is attended by managers 
who have subordinate managers. Flans are underway to redesign the 
mid-levd pmgram following die program for entry level managers as 
a modd. 

Diviaion Chleflk TirainiQg for upper levd management is in t tnnsi- 
tional itage. A design team has been selected composed of Division 
CUeft. a contna ftdlitator. and a District Director, atong with staff 
in die Management and Execudve Program Section. The team is 
using die ou^wts and competsndes outUned in die Execudve/ 
Management Pofoimanoe Model, i^ch has been devdc^ as a 
guide to identuying training needs. 

Continuing Management Education (CME). CME provides for 
the ongoing professional needs of IRS managen. Professional 
seminaii, ooutks developed widiin die Service, or enrollment at an 
cdirjrinnal institution are some of die ways dieae needs are met 

An IRS quaitedy magazine for managen, die Leader's Digest, 
contains valuable insi^ and information for dieir on^ing profes- 
donal devdopment 

Encutfvc Devdopment The dx-mntth Executive Devdopo>ent 
IMOgram admlnisteitd by die QfBoe of Execudve Siqjport provides 
die newly sdected executive widi a Ixoad ruige of experience. 
Vidtt to regional and distria offices, vidts to Service Cenieis. 



cUstixxxD tnining witti piwnfitiont from executives in tbt fimc* 
tiOQil iiMS, a viriety of gueit tpctkm from induitiy and govern- 
ment, wd oAer developmemil actlvides, as appropriate. comi»be the 
piogranL The puipoae of die piogram is to he^ die executive 
develop the ^'big pictufe/* At die end of the six montti period, die 
executive is assigned to a posidcm diat will inovide addidcmal 
experience* 



TECHNOLOGY IN TRAINING 

There have been several initi^^ves hi die IRS to use tedwdogy hi 
trataiing* For many yean, hi|^hquattty videot^)es snd audio-visual 
materials have been successfully produced hi suppoit of trafadng pro- 
gnuns* Cunendy a mi^or eflbn to fanplement a nadonwide 
computer-based tndnhig system is neaiing completion. The Com- 
puter Serdces ftmcdon has she fattracdve videodisc stadoos at die 
Nadonal Office, and currendy offers 12 programs tor employee 
trahihig. There are also pilot projects hi huencdve videodisc tedi- 
nology tai die Ausdn Service Center, Boston District, Andover 
Seivia Center, and Nadonal Office Resources Management Many 
sites have purchased craimercUd courxware to teach hidhidual 
employees how to use exisdng hardware and software* 

Video. The Product DevdopmettSupport Section of die OflHcc of 
Tndidng Propam Management (OTPM), hi coonUnadon whh odier 
organizations, provides video design, development, and production 
siqiport for audiovisual materials* The Service has a studio hi 
Coital Qty, AiUqgton, VA, diat is used for medU trahdng, trahdng 
video production, and communications videotapes* 

This section is currently hivestiganng d^velopmenis hi teleconfer- 
enchig snd its possible use hi tndning, h&ving aheady completed 
several videoieleconferenoes for IRS management and nadcmwide 
communications* 

Automated Trafaihig System (ATS)* ATS is i»esendy die prfanary 
delivery vehicle for amputer baaed trahdng (OBT)* Approxhnately 
1000 lennfaials are connected to CPUs hi 109 sites duougbout die 
country* By October 1989, dieie wiU be 1300 tennfaials hi 169 sites 
nadonwide* Ten Service Centeti dirou^iout die country have 
numerous progruns on the system* As mentioned previously, 
courses hi die Revenue Agent and Revenue OfScer prognuns are on 
ATS, and courses fbr odier ftancdons are currendy under develop- 
meet 

To date, the minority of courseware has been developed for Service 
Centers* Cunendy, efforts are underway to hicrease die quantity of 
courses avaiUble for distria and regional use* 
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TRAINING DEVELOPMENT 

Technical training for the miyor career fields, such as Examinatioa. 
CoUection. and Taxpayer Service, is developed at the National Office 
or in the field under die guidance of OTPM. Criminal Investigation 
training, however, is developed in Qynoo. Oeoigia. Ttainbg muu' 
ial is also developed locally where die tratadng is needed. 

Training Devdopnwnt Quality Aasuruice System (TDQAS). RS 
coune development follows a series of standanUsed procedures that 
are based on widely aoo^tod piinc^ of iiMtnictiooal taefandogy 
and the systems approach to tn^ng. The TDQAS uses a iix*piMse 
process that incbides Assessment. Analysis. Design. Devdopment. 
Implementaiion. and Evahiatlon. The IBQAS Is a tool that wia W ft 
training developers, dieir managers, and their dients to pfan aid to 
build, step by step, the level of quality desired in coune develop- 
ment projects. TDQAS Is pubUdied in three diffenot volumes 
addressed to ipedflc audieooes: Training C3ient Verskn. Ttilnhig 
Manager Verrion. and TMning Developer Version. All three ver- 
sions outline the phases and actions diat constitute an iqjproach to 
the entiir training development process. 

Course Devdopment Stair. Ilie Offlee of Tnlntaig Program 
Management is staffed widi duee categories of training and devdop- 
ment professionals who are reqxxLtible for all training development 
In addition to diese Enqdoyee Development Spedalists. Education 
Spedalists. and Oourre DeveloperAnsmtctors. die IRS uses task 
forces of sufajea matter cxpem dom die field to assist hi die devd- 
opmem of oouTK material 

The number of tadc force paitldpanis and die lengdi of didr siay 
vartes widi die ccnaidexity of die module to be devdoped. The use 
of task forces woridng in die Nadond Office or hi die field, widi 
guidance provided by die Education Specialist or Enqiloyee Devdop- 
ment ^Kdalist. hM proved to be a veiy successftd way to meet die 
challenge of devdoping or iqxladng and revishig die 600 tntinhig 
counei that are currently available. 

Delivery. On die whole, tnddng is delivered via classroom histruc- 
tkm. dtenudng widi periods of (m-die-job traiiiing. CBT and odier 
sdf-instnictiond technologies are also used, u noted above. 



COORDINATING IRS TECHNOLOGY EFFORTS 

A newly-created Assistant Commisdoner for bfonnation Systems 
Devekipment (ISD) has reqwnsibUity to oversee die rededgn of die 
tax processing system and to provide coonUnadoo to dl faifbnnatlon 
system pntjects. When die rededgn is complete, it win consist of 
corporate databases containing common infonnatioa needed for tax 
administradon: depaitmentd systems (Automated Examinadon Sys- 
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tm, bttfniDd CoUecdon Sysem. Automated Tixptyer Service 
Syftam) coonining data ipedflc to tbe ftinction; and automation 
support Ibr ipedflc local otBoe needs. 

A tauDber of automned information ^.ystem projects are being 
developed and imptonemed. ISD win woilr witli die odier junctions 
as a manafiag pviner for effocdve integratioo and standardizadon of 
die various Infoimation systems, some of wliidi are listed below. 

Automtted Examinadon System (AES) is a 8ervice^vide, automadon 
pnjject for tte Kitsminrton ftmcdoa ImphmCTtation started in 1985 
with the d is t ri buti on of over ISfiOO portable oomputen to revenue 
aienii. IVainini hu oootiiued as new agents enter die Service and 
new appUcadons ate developed and revised and updated widi the 
new tax law. Later phases will include tax auditors and managers 
equipped widi UNIX-based desktop snd laptop microcompuien 
suppofted by ofSce environment minlcomp u ten. The minlcomputen 
win sqiport die microcomputer system dirou||i tU Treamuy's 
Co n sol i daiB d Data Netwodc (CDN). Approximately 79jX0 uers in 
over 700 tocadons win have aoceaa duough CDN. 

The training requirements for the AES program itflea die challenges 
of aU new automadon hddadvea: how to train luge numbers of 
nsdon-wlde employees of mixed age, ejqxdence and modvad(m, at 
minimal cost widi die highest levd of quidity. 

Anodier setvioewide system is die Integrated Collection System, or 
ICS. This pratjea wiU have 21 mainfiimes and 20,000 laptops when 
complete. The system will eventually bring ill collection automadcm 
efforts into one integrated system. The latest date for foU scale 
Implementadon of dds project is 1991. 

Still odier automated information projects in progress include: 

1) The Automated Taxpayer Service System (ATSS). wUdi uses 
personal computers as temdnals to pennit die taiqiayer sciviwc 
repiesentadve to researdi technical databaaes, provide livfond 
status infonnadon, md consult expert systems to answer 
taxpayer quesdons. 

2) The Automated Criminal Invesdgadon System (ACD. ^di 
provides aatomated analytical tools for case and management 
analysis snd aUows die shartaig of dau duoutfxHit die nation. 

3) The many automated hiformation systems that are housed in 
die 10 Sovice Centers nationwide. 
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OTHI R INITIATIVES IN THE IRS 



Coune Devdopment Ctnter Proponl. Hie IRS Human Resources 
DtvisioD (HRD) hu pnpowd estiblisliing a centralized Coune 
Developmeot Center in the WasUngton. D.C area. At present. 
OITM if located in several aqiaraie ftdlities. adversely affecting 
qiMliQr course devetopmenL The pn^iosed center w d house aU of 
the OTFM training secdons. except die TV studio. Also, die center 
is «»visioQed to piovide: 

dassrooms 

meeting tpKt for task forces 
video preview room 
(omputeiAerminal areas 
library with on-line search service 
usability lab 
support services 



TdeoommuniaitfcMis CapabUlty. The IRS is installing data transfer 
c^Mbilities using die PACNET system diat has recently been 
renamed die Conscdidated Dau Netwoik (CDN). CDN is a nation- 
wide netmak of dedicated hi^i-q)eed lines diat connect die IRS 
regions, districts, service centers and posts-of-<hity permitting fast, 
emr-fne data transmission to all IRS internal networks and data- 
bases. CDN uses packet switching technology. vAdch win be further 
augmented by die dedicated drcuitiy betaig planned for die ISD 
national lelecommunicadons badcbooe. In addition to Treasury/IRS 
systems, a govemment-wide piocuremett tailtiative entided FTS 2000 
is beginning to be impletL^nted dvoughout die emire federal organ- 
ization. FTS 2000 is a private, dedicated tdecommunications net- 
wMk vfbkh win use digital transmission and state-of-die-an fiber 
optic cibles. Hie current assumption is diat 1^ die Year 2000. a 
singite line will be aUe to cany video, yoke, text, and data from one 
computer to anodier, myvAien in die worid. However, only die 
switched voice services, which piovide for ordhuiy kng distance 
phrae calls over tdqihone lines, win be instaned autcmiaticaUy. 
Each federal agency will select the additional services needed. 

Artificial Intelligence Lab. The IRS is currently exj^ring potential 
projects diat would use die capabOities of artificial intelligence. 
There are now 13 projects undeijohig devdopment in die AI Lab. 
and many mall expert systems are being created under didr direc- 
tioQ. Among diese are tjspeit systems being devdoped by OTPM 
staff to ikl dedskxMnaUng in couie devdopment proje^. Job- 
related projects such u die Intenutional Section 482 Expert System, 
wWdi re{dicates the reasoning process of expert intemartwid exam- 
ination agents, may provide insight, as weU as an instructiond tool, 
for the training of sudi agents. 
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Nittonal Automitioii Coichlng and lYalning Center (NACTC). 
lUs prognun is an exam|de of a distance learning system developed 
for specialtyed needs. The NACTC in the Ausdn Service Center 
was estabHshed to provide automation training for UNIX-based 
systems for data piocesslng personnel located snywhert in the natloa 
Tt^ flilUme coaching staff in Austin woiks widt the new employee 
and his or her manager to develq) a cuniculum dut is a carefully 
blended mix of self-instructional modules, assistance and support 
finom an assigned coach at the center. follow-<m classroom instruction 
and evaluation. 

The coach assigns modules to die employee who woiks at his or her 
woikstatiottt following a schedule diat has been airanged widi die 
manager The coach is available by pbcme to answer student ques- 
tions, and the coach monitors student woik on the terminal. After 
die modules have been successfully completed, the coach and 
msnager schedute die eoqdoyee for the wn^up classroom training. 
This uppiMch enaUes die function to provide customized tndning 
material to die employee at die woricstadon cm an as-needed basis, 
and helps prq>are die enqiloyee for new job responsibilities without 
leaving the current job or incurring high trsvel and per diem costs. 



SUMMARY 

Training in die IRS today flioes: 1) a large, diverse, and geogrsphi- 
cally diq)erBed woricforce, 2) an envinmment of rapidly chuging tax 
laws and procedures, and 3) a pioliferaticm of new automated pioces- 
ses and information systems. 

The current ^ppn)ach is to develop diree sqiarste training activities 
for iHofessional, management, and executive triining. Professional 
trsining is sqMiated by functional area, and Includes recruit, ad- 
vanced, and CPE in each special^. Odier training or training-related 
activities are underway duoughout die organization, eqiedsUy in die 
10 Service Cenien. Most of diese taddatives are related to data 
processing and information systems. 

At diis time, die primary delivery mediod for IRS training is class- 
room instniction, often combined with on-die-job training. However, 
the Automated TMbdng System for CBT, and initial efforts in 
interactive videodisc-based courses, are in place, togedier widi a 
video studio for videot^)e pnxhictiQa. Vkleoccmferencing is also 
being investigated fbr delivery of trainiog programs. 

The next Ompttt lodes at die trends diat will impact IRS training 
needs by die year 2000, including changes in die woriqdace, woric- 
fbrce. distribution systems, educati(xial dieory. and management 
issues. 
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Chapter 3 FACTORS IMPACTING IRS 

TRAINING: parti, the changing 

WORKPLACE AND WORKFORCE 



INTRODUCTION 

To AiOy appreciate the tnining challenges fiued by the IRS in the 
fliture and die complex dedsioos that will be made to meet these 
diallenges. it is impoitant to imdentand the cratext within wliicb die 
Seivice is opeiating. Hiis chapter discusses fiutois that impact the 
directions in which the IRS will move hi oomhig yean. 

The cbpter beghu witti an oveiview of the ftiture opentiaos of the 
IRS* m^ ftmctional dqiartments. as seen frwn the perspective of 
the functional Assistant Commissionen. This taiibimation is con- 
densed from the Winter 1988-89 edition of Uader's Digest, the IRS 
quaiteriy publication for manageis. hi which the Assistant Commis- 
sicceis shared their views on how their openoions and people might 
be dohig bushKss hi the year 2000. Hie fbcus is on the changes 
that will need to be made hi eadi fimcticmal area to keqi pace with 
rapidly changhig Job requirements and advances hi technology. 

Hie chapter ends with a discussion of trends hi the U.S. woikforce. 
These trends involve changes hi woikforce shee and chancteiistics. 
hi geographic movements, and hi the skOl levels that woikeis will 
bring to the job by the year 2000. Hiese woikforce characteristics 
wiU deteimhie the types of trafaihig that will be requhed to meet 
changhig operational needs. 



THE IRS WORKPLACE IN THE YEAR 2000 

IRS tnhitaig hi the 21st century will need to suppon the ftmctional 
woric of the oiganizatioa One of the critical factors hi pUunhig is 
tiyhig to envision the woriqdace of die ftinire. What processes will 
have changed? What opendonal systems win be hi pl&xl How 
wiU Ae primaiy woric of die ERS be conducted? 

hi die Whiter. 1988-89 issue of Leaders Digest, die Assistant Cbm- 
missiooen for each IRS ftmctloaal area described didr views of die 
ftiture for diefa* oiganizntional units. Summaries of tbat ftmue 
visions are presented below as indicaton of ^tibu die IRS f iture 
woriqilace may be. The summaries are foUowed by a discussion of 
die trahihtg implicadons assodated widi die predicted changes. 



Training 2000 



Predictions from bifbrnitioii System Derdopment 

Since the primary buiiiien of the IRS ii infonnation prooeaiiig. the 
year 2000 wQl being ^ gp**^*^ changes in the way information is 
obtained, stored, retrieved nu managed, llie ms expects a 22% 
increase in the number of returns filed, yet advances in technology 
win enable efficient handling of this increase. 

Some of these anticipated technological advances, and their effects, 
are listed below. 

• mectrmic Piling will antomaie the piocess of filing and pioces- 
ting tax returns. This wOl reduce the costt of cdlectlng tax 
infbtmation, lower die volume of paper doc u me n ts and decrease 
waiting periods for refunds. When ftiUy imptememed. the 
system wiU piocess up to 30% of aU returns; error rates will 
drop to 3% ftam d» cunent 20% for processing paper returns. 

• Optical scanners wiU simplify die input of paper-based returns, 
lesulting in more data available to die IRS. and at lower cost 

• Hie redesign and automation of handling systems will pennit 
direct posting to the taxpayer database by die returns processing 
system. Hiis will speed reftands. reduce error rates, and elimin- 
ate lost or &:isiouted c of i e sp o n dence. 

• A stnicture of linked databases will provide IRS staff widi 
quick access to a tvqwyer's entire acooum. This will permit 
retrieval of data fiom pitvious returns and tax years. 

• The redesigned system win ensure availability of required data 
to IRS staff to provide a singfle poitt-of-cofitact for problem 
resolutions. This wiii reduce delays and r^eated requests. 

• Hie Service Center Support System (SCSS) will automate many 
current mutual fymctioos. streamline input processing, snd 
reduce relianoe oo paper. Hie system win include an oo-line 
inventory control and management infimnation system and the 
Automated Undenqxmer Program (AUR). 

• Hie Image Scanning System or Digital Image/Optical Datt 
Storage System (DIA>D5S) win use scannen to image paper 
into digital format, nd teaohitioo video dispby tenninals, 
pennitdng rapid retrievd of documents and eliminating ddays. 

• The On-Liw Entity Index wffl automate recordkeeping of tax- 
payen' names, addresses, and idenriflcarinn numbers, resulting 
to fteter correction of piobkms. quicker response to inquiries, 
proper routing of notices and correspondence, and improved 
customer service. 
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PredktkMu from Taxptyer Service and Retumi Proccssini 

By tte year 2000. this Amcdonal area wiU have My implemented 
the **one-stq) ooDcept" of aeivice to taiqMyen. TTie asiistor ^ has 
fint contact with the customer will be aide to take aU necessaiy 
actions to render aasistaoce and solve problems. TUs wiU be pos- 
sible by inooiporating computer tedmology to proyide every Tax- 
payer Service Specialist and Taxpayer Service Repraentative (TSS/ 
TSR) with ready access to aU infomiation requbed for decision- 
making. Each TSS/TSR wiU wcxk at an effldem woikstadon. 
equipped with desktop computer and videophone. Advanced skills 
training will be implemenied to ensure efRcient use of die system. 

By 2000. die TSS^R will be able to: 

• access an account and make corrections or adjustments while 
ttK taxpayer is inesent or on Ae phone: 

• immediately verify taxp«yer infoimation; 

• access die latest technical reference data, expeit systems, and 
u^mal management documents for tedinicu and mocedund 
inform adon; 

• generate management reports automatically; 

• interface dectnmically with die IRS fomis distribution center to 
generate fbims mail-out to tuqpayers; 

• and provide personal contact to cusiraners via videophone. 

Because technology will qwed service to tuqwyen. die handling of 
account problems will not dominate dK woikload of the TSS/TSR. 
Rather, die primary duties of tfiese employees will involve educating 
die public on technical and prooedund issues. It shouU be noted 
diat customeis in die year 2000 will be more knowledgeable about 
tax law dum diey are now; dris will require a higher degree of 
technical knowledge and expertise by die TSSTTSR in onler to meet 
die comidex needs o' die public in die future. 



Predictions (him Examination 

In piqMuing for die future, die Examination ftmcdooal area is con- 
centrating on oiganizatiooal and peisonnd issues. Internal emphasis 
is being placed on efllectix'e recndting, tndning. devdoping. tappon- 
ing and rewanUng of employees to ensure dieir suooessfU pofor- 
manoe in die 1990's and beyond. An additional fbcus is on devdo- 
ping effective compUanoe strategies, customer rdatioos approadies. 
and enforcement programs. 

This functional area will also become hi^y autom«ted, and wiU 
invdve dectronic data transmission, die use of artificial inidllgeaee 
systems, and die examination of tax returns software systems. 
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Examloen win be 9tic to acoea all IRS databases to (Main tax 
infimnatkm needed tor audits. They will also be able to access their 
mall ftom audit sites and communicate with other examiners dec- 
ttodcaUy. as wdl as consult declnmic bulletin boards for the latest 
policy and prooedunl directives and download taxpayera' records to 
IRS oooqwters. 

When audit cases are complied, examiners can make final revisions, 
close the cases, and foiwaid them for assessment electrraically. The 
artificial fattcUigence system will also be used to cbedc cases for 
compliance acconiing to IRS auditing standards. 

Other aspects of the Examination oiganization of the foture include: 



• examination of lystems rather than just tax returns; for ex- 
ample, tax return piqMuation software used by pnctitioiierK 

• use of automated referral systems for recniitment of new 
personnel nationwide; 

• flexible woik sdiedules, made possible by computer links to a 
central database; 

• automated, selfiMced training available at emi^oyees' duty 
posts; also more training for target positions and specialty 
occupatkms; 

• enhancemett of internal comm jnicatkms. 



Predictions from Employee Plans/Exempt Organizations 

The Employee Plana/Rxcmpt Organizations (JEP/EO) fonctim is 
reqxsnsiUe for detemdntaig the merit of applicaticas fiom employee 
retirement plans and from organizations seeking exemption firom 
Federal income tax. This group also coordinates field exsminations 
of ibom organizations under its sutfaority. Due to dianges in tax 
law, CongTMdonal heariL and several well-publicized tax abuse 
cases inv^ving exempt organizations, puUic sttoitlon has focused on 
this fonction in vecem years. 

As computerization of this fonctional area becomes My imple- 
mented, inq^ements are anticipated in die following qperttions: 

• accessing the Service records of exen^ organizaticMis or plans; 

• issuing EP/EO reports and memorandums; 

• handling returns; 

• conducting examinations; 

• communicatiog and distributing infmnation internally by means 
of electronic mail 
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Computerization win involve equipping each EP^ employee with a 
computer teiminal that is United with others within fie functional 
area and with the aeivice and data ceoten. TTie new system will 
provi<k immediate access to Seivice records and end the need for 
microfiche or paper records and transcripts. TTie electronic filing of 
returns wiU result in more efficient prxessing and posting of returns. 

pese technical advances may peimit other innovadons within diis 
fractional area. EP/EO employees may be able to woric at sites 
other than the usual office eisviroament, such u at home or in the 
field. Revenue agents wffl be able to use the expanded infbimation 
resources to increase their field capabilities such that they can make 
an adju^ent to a taxpayer's accoutt directly, upon completion of 
an examination. 

Managers. tt»jWill chan^ in the way they dhect dieir operations. 
By the year 2000. diey will rdy more on dau fiom computer files. 
They will need to integrate new empbyees who already have com- 
puter sidlls with older employees who may have limited skills in this 
area and little motivation to learn diem. To meet the needs of the 
year 2000. managers must provide sufficient tndidng to ensure diat 
all employees can functicm effecthrely widi new technology. 

An important objective of die EP/EO functional operation is to 
become sophisticated and proficiem in using advanced lechnotogy in 
order to provide efficient, high-quality services to its customers. 
Trainhig efforts will be geared toward diis goal. 



Predictions fh>m CoUcctkm 

Primary CoUeoion activities include investigation, research and 
enforcement, witii die mission of die group focused on quality 
service. WWle tiiis mission will not change in die years to come, 
die ways in which activities are conducted and die mission is 
achieved will change significantly. 

The widespread introduction of computers has permitted more effec- 
tive use of die information resources required by revenue officers 
and collection employees. Increasingly, diese employees wiS be able 
to access real estate tax ndls. banks, motor vehide departments, 
trade organizations and all internal IRS service records quickly and 
efficiently. 

Hie implementation of die Automated Collecdco System (ACS) in 
1984 eliminated dependence on paper-based operations by incorporat- 
ing advances in telecommunications and computer technotogy. Hie 
result was a significant improvement In die ability of the Cbllection 
group to resolve cases satisfiictorily in a timely manner. 
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Since 1984, Collection has focused on automating its field opera- 
tioiis. Hie new bdegnted Collection System aCS), as it is now 
conceived, will house a large database that will integrate infoimation 
fitxn several sources. From automated workstations equipped with 
portable c<miputen linked to a mainframe computer, revenue oflBcera 
will be aUe to access dau, records and software programs to per- 
fbnn a wide variety of Collection operations. 

ICS will eliminate the dupli:<>^on of information, automatically 
generate required forms, alert itvenue ofiBcera to statute expirations, 
and perform many calculations involved in collection activities. The 
system will result in better case management by revenue officera, 
more efficient time management by both ofiBcera and managers, and 
fiuter adjustment of resources as necessary. 

For tajqnyera, the ICS will speed account adjustments, improve 
custcnner service, and ensure only ttiose enforcement actions dutt are 
really necessary. 



Predictfons from Criminal Investigation 

At present, the Criminal Investigation area consists of a number of 
independent systems around the country, ^th the imi^ememation of 
the Automated Criminal Investigation System (AQ), these sq>arate 
entities will be completely integrated into a strigje computer system 
diat will unify all of its multiple hardware and software process 
components. 

This integration will permit die incorporation of special software pro- 
grams developed by individual agents. It will also result in a 
significantiy greater computer ciptbility diat will be more accessible 
to all. 

One aspea of die ACI system diat differentiates it finom ottier 
computer systems is its Artificial Intelligence component This AI 
capacity, ^ch will be in operation even before the year 2000, will 
make it possible for agents to systematically examine thousands of 
records in a fraction of die time it would take a human examiner, 
litis significant change will result in a greater proportion of agents' 
time Apent in judging and analyzing ndier dian in time-cmsuming 
searching of records. 

The AI component of AQ wOl opcmt in duee phases. In Phase I, 
the program will scan all relevant data for ibt given problem or 
apfdicatioa In Phase n, die program will review die dau and 
accqyt. reject, or "dean** it as wppiopAut. In Phase in, die program 
will analyze die data by qiplying specified rules devel^ed to 
determine possiUe improprieties. At diis point, die special agent 
will detennine whedier or not to pursue specific matters further. 
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Because the AG system will be linked to other IRS systems* agents 
will have immediate computer access to a huge volume of data to 
mppon their activities. In addition* the time-consuming tadcs of 
assembling and organizing information and evidence, as well ss 
report generation, will be speeded iq> significantly by the AI com- 
ponent of AQ, leaving more time for evaluation, strategizing and 
case prq;>antioa 

Addidond time-saving cqMbilities that will be made possible by the 
AQ system include submitting time sheets, voudien and leave 
requests dectionically; reading rqnits remotely, iqwttiag new 
evidence; reviewing old evidence; senUng memorandums; and 
linking up with the centrsl ofBoe fiom ttie field. A secure Criminal 
Investigation Radio Communication Networic win pomit the retrieval 
of exact images of documents fiom remote field sites. 

The Criminal Investigation fonctional area will operate more efii- 
cientiy as a result of ttie AQ technology. Kfore and better evidence 
will be gathered so that difficult cases will be more likely to reach 
the trial stage, and evasion will become more difficult In addition, 
it is txptatA ttM taxpayers will develop greater confidence in the 
ability of die IRS to investigate and prosecute those who have 
violated the law. 



Predictions fh>m International 

As the U.S. economy continues to expand globally at a napid ntte, 
the challenges fitcing International are also growbig. In order to 
IHovide service and promote compliance woridwide, such fiictors as 
mail delivery, ounmunications, security, language and time diffe^ 
ences, ttiat are manageable in die domestic environment, often 
become con4>lex and sensitive problems when upfHitd across bottlers 
and time zones. 

The Intematiraal organization focuses on U.S. tax law as it affects 
international trade, exports and imports, and U.S. foreign investmem. 
In recent years, advances in telecommunications have enabled the 
IRS to link ttiese areas of endeavor togetiier effoctively and to 
inqnove communications among all of its offices ttirouglxNit die 
world. lUs technology win continue to be ttie dcmiinant (me for 
International in die years to come. 

One new initiative is a woridwide, toll-free, 24-hour telqibrae 
assistance network that will provide tax and account information 
service to any customer, anywhere. This (^ration, staffed by 
multilfaigual emfdoyees qpedally tndned on foitign isaies, will be 
aUe to shift between taxpayer assistance and collection activities, 
dqiending on woridoad demands. 
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Intemttioflil will ilio be tUe to piovlde services equal to those 
tvaOihle within the U.S. F6r example, the sfaipboaid population 
seived by the APO/FPO (Atlantic Pdst OfOco/Fleet Post Office) will 
have access to centralized filing, electronic fiOing, and electionic 
funds transfer. Centralis computer processing sites will link these 
remote sites with die Philade^ihia Service C2enier. 

Advances in telecommunications technology, coiqded with decitases 
hi costs, will permit Revenue Service Rqmsentatives stationed 
ttirou^ut the world to ccmununicate by voice, dioa, and fiicihnile 
as easUy as U.S. based agents do now. In addition, electronic ilUng 
will permit the sendhig of memos, files, rqxms, and inquiries any- 
where in die world, thereby hnproviqg bodi internal and external 
communications and services. It is anticipated diat, via satellite 
communications and speech recognitioo and synthesis, taxpayen will 
be aide to have didr telephone inquiries answered by a computer, 
which will dien linlc diem to die ^ipiopriate video explanations, 
displayed on dieir television or home computer screen. 

Anodier prediction for die year 2000 diat will be possible u a result 
of advances in telecommunications involves die area of tax admin- 
istration in tenns of international banking. As electronic ftmds 
transfer technology becomes more sqMsticated, market boundaries 
will become transparent This means that international trading 
maricets will be created, such diat conqdete intercountry ftmd trans- 
fers can be performed in real time. While this cspabiUty, widi 
accompanying tax issues, is aheady being utilized by multinational 
corporations, it will soon be available to indivkluals as well 



Training ImpUcattons 

Hie Assistant Cc^nmissionerat duough dieir interviews in die Leaders 
Digest article, Iiave predicted a fitture diat is a continuation of die 
present — large-scale. Service-wide autraiarion of systems and die 
hicreased use of telecommunications technokigy. They have also de- 
scribed a woricpUce where all of diese systems, and die employees 
who are using diem, are operatir^ eSiciendy and effectively. A 
great deal of preparaticm and tndnirv will have to occur if die ftiture 
as predicted is to become reality. 

The changes described touch every segment of die woriqplace. While 
each change is predicted to hicrease woric efficiency, die new tech- 
nologies diemselves will have to be mastered if diey are to become 
useful tools. Each of die automated systems described above will 
invdve system-spedfic procedures and skills. Phrases like "^opAcsi 
scanning,** "database access,** and **dectrMiic communication** have to 
be translated into human processes and learned by adult professicm- 
als, many of whom cur are totally unfamiliar widi computer- 
based processes. 
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Many changes will need to be made to equip employees wiA tlie 
lequhed sUlls that win enable them to q^eraie effectively widiin ttds 
comouter-based. etectronic woilqplaoe. 

Training and retraining initiatives for all fimcdonal areas will focus 
on several broad, general ddlls areas. These include computer sidlls. 
onnmunications skills (both internal and external), and technical 
sidlls. In addition, each foncdonal woric group wiU need an em- 
phasis on particular aspects of these ddll areas in order to meet 
unique job requirements. 

Computer SUlls. Because aU internal IRS documents, taxpayer 
acooum infonnadon. records, researdi databases, and «q»tting 
functions will be on computer, most IRS employees will need to 
have basic computer sidlls that cover dau entiy. storage and retriev- 
al, database management, and electronic filing functions. Additional 
skills may include using aitiflcial intelligence programs, electronic 
fonds transfer, and flie iMlity to utilize mapaia linkages with video 
tedmologies. 

Each ftmcdonal area, however. wiU develop its own unique combina- 
tion of required skills. For example. Taxpayer Service Specialists 
and Representatives (TSSfTSRt), ftom the Tfexpayer Service and 
Returns nooessing area, and special agents fiom Gtiminal Investiga- 
tk» may need proficiency in dau enny. research and investigadve 
skills. vfUk Examination and Collection eo^loyees mi^ need ddUs 
in database management In the area of aniflcial intelliguioe. it is 
already antidpaied that examinen wiU need to know how to use new 
artificial intelligence programs for auditing puipoau: and iptdtl 
agents win need advanced training on die use of the aitifldal intel- 
ligence coo^onem of die AQ system. 

Conununications. Communications skills win be increasingly 
ixaponm to IRS employees in aU of die flmctional areas. Hie 
redesign and automation of internal systems, and advances in tele- 
communications technology and sateUite transmission win require a 
more sop h isti c ated communications network tfum is currently operat- 
ing. Bodi intenud and external systeou wiU need to be devdoped 
and set in place, and training programs win need to be produced to 
fimilitrize employees witii the new tedmdtogy and its uses. 

The focus in some of the flmctional areu wffl be on internal com- 
munications, to tiie extent duu job requirements caU for good plan- 
ning ddUs. effective ooonUnation and time management techniques, 
and efficient supervision and management skills. 

In tiiose other areas witii inqxmant customer service and public 
relations roles, tiiere win be a greater emphasis on external com- 
munications. In the fliture, tfiese roles and seivlces wiU be even 
more visible and tanpoitant tiian tiiey are today. Customen wOl be 
more knowledgeaUe and will expect hi^ levels of ddUed. efficient 



21 



•eivioe. Tuqiaytr Service, Euminatioa. Emidoyee Plant and 
Exempt Organizations, and Collection art some of the functional 
areas in wfaidi training in interpencmal oommunicaticms skills will be 
needed. The Interoatkxial functimal aita will have additional 
communicatioiis training needs bi foidgn languages, international 
banking and law, and oomputeoVideo linkages, among others. 

Technical Training. Eadi functional aiea will have specific techni- 
cal trainiAg requirements geared to die paiticular nature of die woik 
perfoimed by enqdoyees in various job categories. Oounetf will 
need to be designed, developed and produced that not only cover the 
necessary technical skills, but also incoiporate these widi computer 
technology. 

For example, in die Taxpayer Service area, technical training mi^ 
cover researching the tax code, regulations, commercial tax services, 
court cases and internal management documents. This woric group 
also has need for skills trairdng in teadiing and deliveiy, as ti;e 
TSS/rSR will function to a great extent as an educate by the year 
2000. 

The Examination group will need technical training in auditing, 
finance, and tax law. While most Examinatim employees will 
certainly need tnining in these subjects, scmie groups and individuals 
wiU be specially selected and tnined for various taiget positions and 
specialty occiquitions in examination or management 

Technical training will also be needed in die use of new teleccmi- 
munications technology, video linkages, electronic filing and funds 
tmisfer, and training delivery systems. OAer topic areas may 
include business writing, recordkeq^, ttspoti writing and genera- 
tion, investigative and evaluation techniques, economics, and inter- 
national finance and banking. 



WORKFORCE DIRECTIONS 



The imvious section provided a view of the IRS worlqdace in die 
year 2000. Hie next Issue is die woricforce. Who will fill the IRS 
woriqdace in die year 20007 

Labor pool and woricforce characteristics ut eiqpected to change over 
die next 11 years. The data presented in diis section indicate dut: 

• die woridbrce will grow at a much slower rate than during the 
past 14 years; 

• fewer young, highly-qualified new employees will be entering 
the labor pool; 
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• oompofitlon of woikfbrce win dumge, with older woikers, 
women, and efludc minorities in larger percentages; and 

• geognq^c relocation of the labor pool will continue* 

Theae changes will affect how all oiganizations itcniitt tnda and 
retain qualified employees. They will eq)ecially influence govern- 
ment agencies ttiat aie less oompetidve than private industry in 
hiring mA tetaining qualified "^otktn. 

This section presents the details of these changes, together with scnne 
indications fbr training. U draws bea^y on recent hmdmaric 
publicationst induding Workforce 2000. a IkpL of Labor repoit 
published by the Hudson bstitttte (JotanstEon, 1987), and CtvU Service 
2000. a US. Office of Pmmnd Management repeat published by 
the Hudson Institute (JcAnsion, 1988). 

Worklbroc Sise. According to Bureau of Labor Statistics estimates 
(Fountain, 1987), die woricfince will grow from 118 millicm to 139 
million between now and the year 2000. This is an annual growth 
rate of only 12 percent, lower Aan at any time in Ustoiy odser dian 
die Oreit Depressioa At Ae same time, die labor pool of yojng 
enoy-levd workers win be declining from 20 to 16 percent of the 
populadoa Even in a slow-growA period, diis dwimUing psp^y of 
talec: is going to create an extremely competitive maikeqilace, a 
situation Aat will jdace die Federal sector at an increa^ dis* 
advantage (Johnsum, 1988). 

Figures from CivU Service 2000 (Johnston, 1988) show q)iM0xi* 
maidy 2^ million Federal employees in 1987. The Treasury 
DqMiiment accounted for 149^ dXHisand, or 6J percoit of the 
Federal woricforoe in 1987. IMtUn Tkeasuiy, die IRS employed 
4)pfOximatdy 123,000 people. 

The Federal woricforce is expected to stay at qiproximately die same 
size in die cmning decade. However, some agencies, including the 
Tteasuiy DqNUtment, are e3q)ected to grow. Automated processes, 
dianging tax laws, and growing financial complexity and litigious* 
ness in the society also point to some growdi in die IRS woikfbrce 
(Johrstoo, 1988). 

^tti die decreasing pool of entiy level woricers and die relatively 
alow growdi of die woikforoe, oiganizjions cannot lock to a Uige 
inftafioD of hi^y-skilled new hires to fill die more demanding j(^ 
cretfed increasing automadon. In fact, diree out of die ftmr 
peofde who will comprise die woricforce in die year 2000 are already 
woridng (Johnston, 1988). 

The first training imfdication, of coiuse, is dutt current employees 
must acquire or hone die skills necessary to become the **knowledge 
woricers" of die present and the ftiture. The second training 
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inpUdttioo U that the IRS and ottmr Fedenl agencies will need to 
:,jfDvlde prafentaul developmeot opporoinitiei as a tool to compete 
with the prtvaie lecior for icaice talent (Volker. 1989). 

Becnue fewo new employees will be entering the woikfoice. 
offniiiatioas also will need to attract and retain older woiken. 
Currant trends towaid early letiiemem win tend to disappear. 
Employers may find it neoessaiy to develop incentives, including 
training and development prognms, both to retain and attract 
w(»kerB past today's nonnal retiremem ages (Ehilidi and Oaiiand. 

1988) . 

Woridbrce Age. Hie next 11 years win be a time of gradual aging 
of the wodEftnoe. The number of ^ymkers 16 to 24 years old win 
decline fiom 20 to 16 percent of the populatioo, ^i^iUe the peicent- 
age of peopte over SS win also be dec^n^ acctxding to Bureau of 
Labor Stttisdcs (Fountain. 1987). The U.S. Dept of Labor's repoit. 
Worifnte 2000, picjects a ghit of wotlurB between 33 and 54 yean 
of age. WoilcerB between 3S and 47 wUl increase by 38 percent, 
and 48 to S4-yea JA woikers wOl increaae by 67 peroeitt between 
now and 2000 (Johnston. 1987). 

The current Federal woik force is already older than the national 
average. Today, the national wnker median age is 36. the 
median age for Federal wotkers is 41. If this trend continies, by 
the year 2000 when the national median age for all woikers win be 
39. median »ge fi»r Federal wnlcers wUl be 44. 

The wwlcplace dianges biought about by technology wOl have au 
inordinate eflfect on the large group of woikers between the ages of 
3S and S4. Many Jobs that dds group is peifonning now win Ukdy 
disappear or be redesigned. Most jobs that wT Jise wOl reqidre 
Ugter sUn levels than kx presently necessary, inese woikers also 
may be more resistant to teaming to use new technologies Q^eweU. 

1989) . 

Automation will also bring about other changes that will influence 
the career paths of these employees, bfoimadon systems are already 
iqdadng the need for levels of management in industiy. TUs trend 
is expeoed lo oondnue. By 2000. it is estimated that there may be 
as many u SO applicants for every managerial position, compared to 
the 20 to 1 rado in 1987 (Oeiron. Rocha. and Luckins. 1988). 
Many woikm in the 3S to S4 year age /acket who anticipated 
acUevtag manageilal goals wOl be dissppointed by the lack tf 
O|iportunity for advancemeuL One task focing both government $l4 
Industry Is to create atemaUve career vntSxg of lateral moves mi 
chanwiglng assignments to replace lost vertical movement 
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Workfbroe Prcptratfon. A mi^or ooooem fludng a ftituic employer 
will be a wideiring gq) between employee ability level and Ae skin 
level needed for the Job. Technobgy-oriented tasks demand a Mgber 
skQl level yet employees are leodving less educatimL In 1983, tiie 
median number of sctxxd yean ooiqdeted by individuals 2S and 
older wu 12.6 yean (Brano, 198^^, oonqNutd to the 12.8 median 
number of yean of education required by the woikforce (Johnston, 
1987). This disparity is expected to increase. 

Today's cofporttiras are already spending between $40 billion 
(Galagan, 1989) and $80 billion (Oetion, Rocha, and Luckins. 1988) 
annually on enq[)loyee education and tndning. Some of this training 
is directed at basic skills in reading, q)elling and mttfa, hi addition 
10 professiocal tndnlng and development The amount q)ent in 
hidustry is predlcied to double by the year 2000. Out forecast is 
that 2S million current woiken will have to be upgraded by 40 
percent in the next decade (Packer, 1988). The hidusion of new 
woiicen raises the number of enq^yees needhig trainhig to 
proxhnatdy SO million (Bernstein, 1988). 

Skill levels hi die Federal woikforce will become even more hnpor- 
tant as blue-collar jobs disappear and ii^ihc-collar jobs txpmL As 
noted hi CM Service 2000 (1988), clerical positions hi the Fdlenl 
government decUned ftom 22 to 19 percent between 1976 and 1986, 
vitiOt Uue-coUar jobs dr "ttaaed from 24 to 19 percent Hie number 
of technical, professtonal, and administrative jobs rose from S2 to 59 
percent durtaig die same period. Farther, over 16 percent of current 
Fedenl jobs require employees to have "above avenge** sidlls hi 
readhv and wrttiqg. Inat is, they must be able to read technical 
journals, flnandal reports, or legal documents, and write journals, 
manuals or critkiues. Ttrm Unds of positions are expected to grow 
between now and 2000 (Jotmsion, 1988). 

Each of these demands has potential IRS training imidications. The 
IRS must cooqpeie for large numben of employees hi many local 
labor maikets where hi|^ educadon i/^ not the norm. As labor 
maricets tighten even more, diere will more applicants widiout 
basic sUUs hi reacUng nd math, in addition, many IRS job cate* 
gories requhe die types of readhig and writing skills described as 
*'above average** and, tims, will requhe more trahihig tiian less 
demanding jobs. 

One of the chailenges fadng IRS trahifaig is diat emjdoyee skQl 
requirements cover sudi a broad range of expertise and educational 
levels. Mudi of ttie operational woric of tiie Service requhts hi^ 
levels of education hi professkmal ^ ^ds such as accountilng, law, 
OHnputer science, finance, and business jdministration. 

AcconUng to CtvU service 2000 figures (Jcdmston, 1988), the Federal 
woricforce is currentiy better educated ttum die national average. 
Today, 31 percent of Federal woricen have four or more yean of 
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ooltefe, while 23 peioem of national workers have the same level of 
educadoa However. Federal agencies, including the IRS, are already 
in alff oooqiedtion with the private sector for enqdoyees with 
coU^ degrees. For example, on an avenge, die "Big Ei^" 
accounting flnns hire fhan the 86di percentile of the national CPA 
examination, while the IRS hires those bom the 54th percentile. 

decreasi n g mimbers of entry-level iMOfessionals. this trend is 
likely to cratinue. 

Ihe challenge to training is twofold. First, tecniit training in some 
profiBSsional fields may need to be more basic and rigorous to ensure 
that new employees have the skills they need for their first field 
assignments. Second, the loog-teim goal shouU be to attract higher 
ruddng graduates through die kinds of professionaJ development pro- 
grams and career opportunities that diey are seddng (Volker. 1989). 

Workforce Location. The CMl Service 2000 Report (Johnston. 
1988) iMovides data on two primary relocation movements that will 
have an effect on the future woridbrce and training. Hie first is 
rek)cad(m between regi(ms in the United States. ?to^ will con- 
tinue to migrate to the Sun Belt. dxNi^ die pace is expoated to slow 
for die remainder of die century. At the same time, population 
increases fiom 50 to ISO percent are predicted in die Rocky 
Mountain States during die 1990's. 

The peqde moving into diese areas will be coming primarily fiom 
die upper Midwest Regi(m and die Nonh Central R^oa Fbr die 
North Central Regiim. projecdons show a 22 percent drop in people 
22 to 34 years of age. while die West w^ll have an eight percent 
increase in diat age gnnp. Increases in bodi coastal areas will 
include die relatively large influx of people Mttio are expected to 
immigrate into die country in die next decade. 

lliese population shifts have impUcationa for IRS labor maricets in 
different r^ons. The migration of 22 to 34 year-olds to die West 
Coast may impime IRS q)portunity to h<re die coveted younger 
woricer in dutt area. The loss of populatim in die Nordi Central 
Region will likdy create an extremely competitive kical labor 
market One imjdication may be diat trairdng in dut Rq(ion will 
need to be geared toward older woricers and women entering die 
wodcforoe for die first time. 

IRS offices in metropolitan areas may find both a pcqpulace and a 
labor marfcet widi increasing peroenttges of foreign-bom citizens. 
Th^sre are two interrelated training impUcatiom in these situations. 
Training may need to include more basic prcptration. including 
biush-up courses in English u a second language and in business 
practices. Also, language tndniog on cultural differences wiU be 
needed for IRS emptoyees ^ will be ccMnmunicating wldi tax- 
payers and answering citizen requests for infonnatioa 
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Accoiding to Ctvil Service 2000. tbc second, and maybe more 
lignificam, population shift win be fiom the cities to ""exuiUa.** 
developments located 2S to 100 miles outside existing uvUn centers 
(Jcdmsion, 1988). As more peqde move farther aw:^y ftom ttieir 
woik sites in die cities, ^telecommuting'* will become more common, 
witii both woric and training taking place off-sitet comected by 
electnmics. This trend will be a major fiictor in die move «waid 
distributed, individual training. It will also create a number of 
changes in the woiicplace in tenns of traditional ?qx)rtiiig activities, 
management responsibilities, and woik relationships. One tnining 
implication for die IRS is that management tndntaig will need to 
prepare supervisors for these changes wiA new mana^fement skills. 

As shown above, die important point in planning for die in^Mcts of 
dumging geogr4)hic patterns in die woikfoice is ttiat diey will vaiy 
by IRS Region. Flexitde training programs dut can be tailored to 
regional needs will be an important considerition. 

Workforce Composition. The U.S. labor force will change sig- 
nificantiy in die coming decade. Native white males are {nojeoed to 
comprise 16 percent of entering woricers in the year 2000. Native 
white females will be die lax^ categoiy, at 43 percent Native 
non-white females will also oumumber native non-white males. 
There will be a sli^y higher percentage of immigrsnt males dian 
females (Johnston, 1987). 

The Workforce 2000 repoit also projects diat 61 percent of die entry 
workers between now and the year 2000 will be female (Johnston, 
1987). As a result of diis trend, die percentage of females in die 
woricforce will have risen to 47 percent by 2000. A related projec- 
tion from die Bureau of Labor Statistics is that die number of two- 
earner coufdes will grow firom 49 percent to S7 percent between 
198S and 2000 (Fbuntain, 1987). 

As noted in the section on woricforce age, most of these women will 
be in dieir late ?.0*s to eaiiy 40*s, die years of child-rearing. 
Currcntiy, one half the women in the woricforce have children under 
six yean of age. The number in this category is expcdbcd to rise to 
two diirds by die mid 1990's (Johnston, 1987). 

lUs increasing percentage of wraien and single parents in tiie 
woricforce has siffaificant implications for a number of issues includ- 
ing pay equity, diild care, flexible woridng schedules, *1elecom- 
mutiqg,** and die need for flexible training delivery, including in- 
dividual and self-paced training. *nextime** is already a feiriy 
common practice in bodi government and industry. Advances in 
dectnmic telecommunication are behind the growhtg movement to 
*tlexplace,** with more em^yees woridng at home pan- or foil-time. 
Individudt self-paced trdniqg also is gaining in popularity. These 
trends will increase as empbyers sedc to accommodate die badly- 
ne^^ed women woricers who also have family responsibilities. 
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Anodier fKtor is diat many middle-aged women will be entering the 
woikforoe for die fint time, or will be moving up from low-skilled 
potitioas. nqMffing these large numbers of new or reassigned 
wodcers is going to be one of the largest training challenges for the 
fiiture (Jotanstoo. 1988). 

The growing percentage minority woricers also will have an 
impaa Included in this category are Blades. Hispanics. and Asians, 
bodi male and ftmale. native and foreign bom. Of die 21 million 
jobs that will be created between 1986 and the year 2000. 37 peroent 
are expected to be filled by minoiities. Ruther, minorities will 
account for 29 peroem of the net additions to die woikfoice between 
1985 and 2000 (Johnston. 1987). Hieae woricers will present a 
broad rmge of training needs. As noted in die section on woikforee 
size, foreign-bom emidoyees may need basic hdp in writing and 
speaking English, and in U.S. business practices. Native-bom 
minority employees may also have basic training needs stemming 
fixxn inadequate education or a lack of eiqxisure to the electronic 
woriqdace. 

Widi ttie dwindling number of young, entry-le/el white males, die 
categories of employees described above will be an extremely valu- 
atde rssouice to Federal agencies straggling to recniit and retain a 
talented woricforoe. Training and developing tiiese vt>rirers is one of 
tile most important challenges faciiig die trauiing community 
(Johnston, 1988). 

Workforce Values. Hie trends described in die sections above wiU 
produce a number of changes in woricforce values. Many of die 
new generation of highly-skilled "computer babies" who are entering 
die labor maricet jdace value on issues such as quality of woric 
and die importance of pemnal and professional growtii. One of 
die challenges Cadng die Federal govenmem is to create a woric 
envirorunent professional devekfment (Mograms diat are seen as 
supportive of diese values (Volker, 1989). 

The issues of flextime and fle^qidace also involve value changes that 
are increasingly important to many emplcyees. A 1987 survey 
showed diat approximately 15.8 million coipc:cfe emidoyees woric at 
home ddier on a part-time or full-time basis (Kelly, 1988). One 
fnaot tiua win be likely to increase titis trend is diat die number of 
home com p ute r s is expected to grow from 18 xrcent today to as 
Ugh as 70 peroent by tbe year 200O. Fkmhef, approximately 75 
pnoent of diese h(«ie oompuierB win be equipped for telecommuni- 
cation (Cetroo, Rocha, and LucUns. 1988). 

Empkiyees woridng at borne or on flexible schedules may expea or 
need a similar approach to training. In addition, die proUferatira of 
home computers offers a mi^jor training opportunity for aU organiza- 
tions, and particularly for Federal agencies fiued widi enormous 
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Mining demmto and limited tniiy^ Ouusce lundng, 

dthcr gmuivpKed or individual, can be diitilbuiedS«,rtoS 
home computen. and combined with videotapes or audiotape usina 
equipment dut most employees will alie«ly have in their homes 

One of the training impUcations of cfaaiuing values is that manase- 
ment tnining will need to address mnagment issues and pro^ 
that previously were nonexistent, indoding more tnining in cultural 
awareness and cnm-culnual communication, the maniflemeot of 
WeoMuting woilcers. and the management of changes inemptoyee 

SUMMARY 

"SiSiS <*Mge» that can 

SiinlJSf?!?^*? year 2000 wiU have impoitant implications for 
nainicg as the IRS prepares to meet the 21st Cttnuiy. 

Trahiing nreds will be massive and continuous for the IRS to effec- 
tively prepare and manage a dynamic, new envinnmem. Areas 
where nee<! will be greatest are 1) computer ttills. 2) new ainUca- 
tions of technology to the KS prMesses of data gadieiing. mimfle- 
mem. access, and analysis and 3) communicatioas skills. boAda- 
tnmic and inteipersonaL 

Woricforce. During die next decade, die woikforce wiU stay at 
about die same size. Young, entry level worito win be in much 
shoiter supply, paiticulaily die highly sidlled wolken needed for 
more complex Jobs. ITie composition of the woikfoice wiU change 
dramatically by die year 2000. Because of dieae changes. therewUI 
be « trend toward older, more mature woricen, with increased reU- 
ance on wnnen and minorities. 

To^ remain competitive and pioductive. die IRS wiU need to piovide 
a broad noge of education and training programs for its employee 
For some, this may take the fonn of diiect job related retnffis to 
icquireneeded nw ^ For oflierMt may lake the form rfbasic 
skills tniniog or Ugh level professkmal development 

Many of die trends described above point to the need to deliver tUs 
trairing Arough flexible, tailored coutms. deUvered thiougb a nnae 
of distributed systems. TTie next duptet describes some of fte 
amw and emeiging technotogies tfiat wn« provide the needed 
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Chapter 4 FACTORS IMPACTING IRS 

TRAINING: PART 2. TECHNOLOGY, 
METHODOLOGY, AND ORGANIZATIONAL 
ISSUES 



INTRODUCTION 

Tbis ch^jtn begins wiA a review of die important training tedi* 
oologies Oat have demonstrated Oeir power and value for training 
delivery systems of ttie ftiture. It ccmdnues with a discussion of 
educational theories and mettiodologies diat will be cnidal to die 
effective design and structure of technology-based instnicdonal 
programs. It ends widi a look at oiganizational issues dut will need 
to be addressed as training, <^nti(Hial woik, management, and 
information beomie increasingly entwLoed. 



TRENDS IN TECHNOLOGY FOR TRAINING 

In a time of rqrid changes and advances in training delivery and 
content, it is difficult to talk about training "technology" in terms 
that are clearly understood by everycnie. It is often unclear whedier 
a term like "interactive videodisc" refen to a delivery system or a 
kind of instnicti(m, or bodi ^nen does CBT stop being computer- 
based traizdng and become an txpeti system? 

I*art of the conftision stems from tbr. ^t that computers and auto- 
mation have enoed many of die lines between tnlning and open* 
tional work. If the computer is bodi a tool fitH' training and a tool 
for die n^lority of q)erittioiial work, dien. ultimately, die two will 
merge. Tiaiiilng wlU become an ongoing process, ladier dian a 
sqMrate event The system will take on much of die role of 
"trainer," die role of die instnictional designer wlU be one of 
building die most efficient interactirais between the learner and die 
computer, so that die training is of high quality and meets die needs 
of en^doyees. 

Even at itt most advanced, computer-delivered training will never 
totally replace "live" bistiuctioa Even die most sophisticated inter- 
action between a computer and a human is uudde to diqiUcate die 
interaction between humans diat is vital to personal and profostfoiuti 
devek^ent However, the fUtuie will be (»e of more selection and 
choice. Pec^e will come togedier to leam sAtn diere are reasoot 
to do so, not because diere are no odier ogtiaot. 
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The second haat in tbt coapatet revolution that has critical im- 
pUcatioos for training is the changing role of taifoimation hi the 
society itself. Western society is chan^ng from an industrial base to 
an hifoimaticm and knowledge-based society. "Knowledge woifceis" 
are oecomhig today's equivalent of the pnxiucticn Une. 

One resuk of this large-scale shift is the accumulatioa of infoima- 
tion. more information than has ever been avaUi^ before. A 
rehued result is die organization of this information bito huge data- 
bases, dut store hifonmation about particular topics or fields. The 
mahi problem created by diis vast accumulatioa of infoimatira is 
one of access: widiout die toob to find. sort, and process die infor- 
mation, it cannot be put to creative or productive use. 

In response to die overwhehnhig need for access to bifonnadon. 
powerfiil new tools and technologies have been, and are being 
deve]q)ed. The cqnbilides of die cooqmter and new optical mass 
storage systems are revoluti<»iizing die ways in wMdi taifoimation is 
organized, inesented and accessed, not only for operaticmal work, but 
also for leamtaig. Accordtaig to Ofiesh (1989), **We are on die 
dueshold of havtaig knowledge presented to us emulating die way we 
ddnk radier dian forcing us to tUnk die way taifonnation is 
presented." Ofiesh potaits out that pan of die value of die emergtaig 
new technologies lies in dieir poteiuial to tifpuid human c^nd^. to 
enhance human reasoning aUlity, and to proccsf infonnadon in 
usatde fonnats such dut creativi^ will be fittilitated and new in- 
sights and levels of diought will be reached. 

Ofiesh (1989) notes dut die new educatitnul technologies win 
become taKreastaigly transparent: dut is. users win hiteract widi die 
systems widiout awareness dut leandng is occurring and behavior is 
beuig modified. However, he also p(^ out dut die ufpiyiiivpiw of 
die new tools depends on instnictional designers and educaton 
becomtaig fiunUiar widi diem, and developing basic skUls so dut leal 
proficiency can develop and die true power of die systems to en- 
hance cognitive processes and to foster creativity can be reaUzed. 
Educators must draw fiom a wide range of resources, bodi dieoieti- 
cal and tpsHiei, to develop curricula dut ftiUy utilize die taiteractive 
capabiU^ of die new tools. 

In die foUowing sections, trahung technologies are presented dut 
hold |»omise u cost-effective and powerfol means for meeting die 
massive new tndnhig needs. The technologies selected are hi duee 
categories, and taidude: 

1. Computer DeUveiy 

• Computer-based Tratadng (CBT) 

• Aitifidal IntdUgence (AD/ 

InteUigent Computer-assisted Instruction (ICAI) 

• Hypeitext/Hypeimedia 

• Embedded trainhig 
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2. Conferencing 

• Asynchronous computer conferencing (ACQ 

• One-way videoteleconferencing - Ixoadcast or cable 
station 

• Two-way digital videoteleconferencing 

3. Optical Disc Technology 

• Compact Disc — Read-only Memoiy (CD-ROM) 

• Digital Video-Interactive (DVI) 

• Compact Disc-Interactive (CD-I) 

• Interactive Videodisc (IVD) 

Basic technical information and potential applications to training are 
listed, followed by examples of current ap^cations and expectauons 
for Ae future in terms of continued development and anticipated 
advances. 

Smit of tteae technologies are primarily delivery systems; some are 
storage media; otfiers are q)|dications. They have been broken out 
for separate discussion because each has specific characteristics that 
are seen to be important to current and future training. However, 
one of the key points is that diey are becoming interrelated in both 
concept and application. 

For instance, optical disc technologies and storage media such as 
interKtive videodisc, CD-ROM, and DVI are moving into the fore- 
fifont of new apfdications like hyperaaedia. 

The difference between computer-based training (CBT) and interac- 
tive videodisc (IVD) today is the absence of full-motion video 
images as a way of presenting information in CBT. The emerging 
CD-ROM techn. logy will store all types of data, including video. 
At diat point, today's discrimination between C3T and IVD will 
disappear, and new terms will have to be devised to refer to both 
delivery method and instructional design. 

Because of npid development and a lagging knowledge base of 
common qipUcations, thent is still ccmfusion over terms and q)plica- 
tions. **Artiflcial intelligence** and ''embedded tndning** mean dif- 
ferent things to different professional communities. ''Computer-based 
training*" is sometimes used as a generic tenn to describe any type 
of instniction ttutt invdves a computer. Others mean a specific Qrpe 
of instruction. 

In Oe fbUowing discussi(»)s, terms are defined as clearly as possible. 
However, the amount of overlap, and the fact that it sdll may be dif- 
ficult to sepatue tiiese technotogies into discrete groups, are impor- 
tant points in dmsdves. 
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COMPUTER-BASED TRAINING (CBT) 



What It b 

Because computer-bued training incoiporates a wide range of con- 
cepts, techniques, media and technologieit it is often unclear exactly 
^Amt is meant by CBT. F6r diis discussion, the following definition 
will be used: 

CBT is "an interactive learning experience between a learner and a 
computer in which the computer provides the majority of the stimu- 
lus, the learner must respmd. and the computer analyzes the le- 
sponse and provides feedback to the leaniei" (O^, 1987). 

This defimu... includes interactive video and other multimedia 
systems when they ait computer-driven. The key words ait "inter- 
active'' and "counters/' Tbt computer peimits interactivity to a 
degree not possitAe with any other instnicticmal approach, excq>t 
pertuqw cne-on-one dialogue between teacher and leaner. 

The most common CBT prngrams consist of generic or custom 
software on a floppy diskette tiua runs on a personal conqyuter. 
Main-fiame or mini computers can nm CBT lessons for a number of 
leanoers simultaneously. In these cases. Computer Managed Instnic- 
tion (CMI) is usually included to monitor learner progress on line 
and to print out itports of individual progress and results of tests. 



Tlralnlng Applications 

The computer brings a number of specific ci4)abilities to the tndning 
delivery system. These should be assessed in relation to the training 
needs tiuu must be met These capabilities include: 

• the creation of files for storiiig infonnation; 

• tbt oiganizaticm of text, video, and numerical data ; 

• random access to data and program; 

• tbt manipulation of variaUes and the calculation of outcomes; 

• die creation of linear, conditionally branched, or non-linear 
interactions; 

• tile evaluation of student responses and decision-makiqg based 
on tills perfonnance assessment 

bistnictional deslgnen and trainen can make use of die c^MbUides 
of CBT technology to provide a wide nmge of learner control 
options and levels of imerKtivity that pennlt a higher de^ of 
Individualized learning than is possible witii otiier delivery mettiods 
and media. However. CBT can also provide hi^ levels of program 
control, as 4)propriate. depending on the training application and tiie 
characteristics of tiie learner. 
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Compmv'basfd Trainrng 

Conaidenitioiit 

Points to consider concerning CBT training systems include: 

• Interactivity and learner control are die primary factors diat 
8q>arate CBT from traditional instructional media. Hiere 
should be sufiBcient interactivity in a CBT program to add 
teaching value beyond what can be achieved with otiier media. 

• The visible, often high upfront development costs of CBT may 
be a detentnt to its use; however, CBT has been shown to be 
extremely cost-effective over time, in temu of total costs, time 
savings, and training effectiveness. 

• Some CBT courseware is con^dex enough to require an admin* 
istrator or frcilitator for such diings as student identificaticm and 
registration, and the loading of coursewait; ottier courseware 
requires only a log on. The sinq)ler die access to and use of a 
program, the more likely it will be used and reused. 

• CBT is primarily an individuali. J instruction medium; one of 
its most valuable uses is as a personal mtoriiig system. How- 
ever, CBT can be used very efliectively in conjuncticm wltii 
other media and methods. For example, CBT lessons can 
precede group discussions or lectures in classroom traiidng. 

• CBT permits individualized, self-paced, consiaiiBnt instniction 
and deliveiy at individual woikstations. This genendly results 
in signiflcantiy reduced training time. On avenge, bKhistry 
reports a 30% savings in time vfhm similar tndi^ is con- 
verted from Ae classroom to CBT (Hart, 1987). A built-in 
student management system also simplifies recordkeeping and 
administmtive tasks. 



Examples of Currrat ThUnIng Applications 

Computer-based training systems have been incorporated into the 
training of numy government agencies, businesses aixl industries. The 
U.S. military is ahtady ftiUy committed to CBT as a cost-effective 
training delivery metixxlobgy, and has developed many inograms in 
a wide raoge of subjea areas. CBT is being used to teach a variety 
of knowledges and skills, from adult literacy to fiicioiy processes to 
management and sales technicpies, and has inoven its efltetiveness in 
many different settings and tndning environment! CBT is also used 
extensively to develop iMofidency in the use of various software 
packages, including financial, woid processing and desktop publish- 
ing programs. 

• Nationwide Insurance, Pmdential Insurance, and odier invest- 
ment companies are using CBT to help agents prepare for die 
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Series 6 exam, a oomputer-bast^ licensing test administered by 
tbe National Association of Securities Dealers (NASD). Hie 
test, given nationwide at Control Dau Corporaticn's 60 
FLATO Development Centera, must be passed before a broker 
may seU mutual flmds, annuities, and limited securities. A 
CBT prognun, "NASD Series 6", iiam Educational Tnining 
Systems, SouOboro, MS, utilizes a mtorial and drill practice 
to help students master the material Rrst-time pass rates at 
Nationwide have risen from 60 to 97% as a result of tbe CBT 
training: at Pnidential, pass rates rose fiom 68 to 90%. 

• Martin Marietu Electronic Systems in Oriando, Flo;ida, 
recently imfdemented a state-of-tfie-ait Computer Integrated 
Managemem System (die Aatomted Planning, Execudov and 
Control System, AFECS). This Ailly »«**^iitfi system 
consists of four large computer software systems diat interftce 
in real time widi tbe entire manufacturing process, g^^tt^lHng 
all planning, producrion, inventory and shipping operations. 
CBT is die primary mode of instructional delivery for produc- 
tiaa operarions and material, and includes studem certification 
and taring. 

• Wesdn^iouse Hanford Co. (WHQ makes extensive use of 
job-task simulations in CBT courseware developed in-house. 
Hiese training programs model day-to-day tas;j such as 
I^ysical woric preparations and procedures, safe practices and 
Incident handling, with each simulation reflecting some physi- 
cal process. The WHC simulations model die basics of good 
industrial practices for training and testing. 

• Soudiera California Oas has implemented a CBT program to 
train employees on its new Qistcmier biformation Billirig 
System (CIBS), designed to expedite bOling services for its 
42 million custraoen. ^cat Systems, Orcm, UT, devekiped 
die single con^xiter-based tndidng coune diat contains 16 
hours of modular instruction diat can be tailored for each 
training application. Because tbe course is self-paced, and 
snidents are invdved only in die portions rMpdred for dieir 
Jobs, die training can be ampleted widiin 6 hours. As a 
result of die CBT tnining, Soudiem California Oas has 
realized a 50% savings in tndning costs, reduced training time 
by 70%, eliminated travel and lodgtaig costs and for trainees, 
eliminated time off die job yftdlt training, and realized a ftgtei 
and man cominehensive retention of die material In addi- 
tion, after tniidng, tndneei were able to use die new Billing 
System suooessftiUy wittiout funher Instruction. 

• Guardian Life Insunuice Co. in New Yoric uses off-die-shelf 
CBT couTKware to trafai iu managers in goal setting, evalua- 
tion of office performance, fdanning of project strategies and 
improving basic madi and writing skiUs. Guardian has also 
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developed custom CBT prognmu for its claims and sales depait- 
menu The leam-test fomiats not only speed learning and help 
tndnees retain the material, but also assure that every emfdoyee 
receives Oe same infonnation presented the same way. Ouaidian 
has also found Aat* ^lien cuts in staff were necessary in some 
claims ofiBces. the CBT training compensated for the loss of ex- 
perienced wodceis and maintained pnxluctivity with fewer people. 



Expectations for the Future 

Over the next decade, CBT systems win become widely used in 
tndning prognuns, both large and small in scale. New programs, 
both generic and custcmized, will be developed to train in a wide 
variety of topic and skill areas. 

Technological advances, paiticulariy in the areab of greater computer 
memoiy and opentions capability, and in the devek^ment of the 
optical disc technologies, will enaUe CBT training jystems to oqMnd 
significantly. By combfaiing many of foese technologies, the result- 
ing systems will have analog and digitized video, enhanced gn^hics, 
mass storage, digitized audio, expert systems, and embedded tndniog 
capabilities. 

These capabilities are currently being iqjplied to training situations 
Although diey have not all been folly developed and tested, Aey 
offer Ae potential for piioviding creative new training appioacbes. 
As instructional designers and coune devetopen become more 
fomiliar with the new technologies, and esqtore foe ponibilities of 
their use, we can expea to see fuifoer use of tedmotogy in trainiqg. 

There are several technok^cal advances foat will influence bow 
courseware Is developed in the foture. Previously, courseware 
developuient was a very labor intensive endeavor requiring numerous 
development houn to produce one hour of courseware. If techno- 
logy is to have a sigi^cant impaa on trainfaig, foen foe time re- 
quired to produce courseware to run on the newer technok>gy must 
be reduced. 

One obvious way to reduce devekqxnent time is throu^ automarion 
of some sheets of foe development preceu. Courseware authoring 
systems aUow uaen to create CBT courseware wifoout having to 
write the computer code. These systems automate foe code develop* 
ment process and shorten the overall development time. More 
elaborate txpcti systems ttttmpt to automate stqM fo foe tndnfog 
development cycle fiom needs assessment and task analyris through 
media selecdon and evaluatkm. Expert systems for task analysis and 
media selecdon currently exisL 

At a less comidex level, novice trairifnt developers win be aUe te 
use IF...THEN type Job aids to hd|/ them make deddons about 
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tniniog. These Job aiis take the tnixdng devdoptt through a series 
of deciiioQ trees to hdp them decide how die instruction should be 
developed. 

Numerous gnpUc tocds exist and can be used in courseware devel- 
opment OnqMc padcages can be used to create images to be 
Idaced in CBT lessons, hnages from grqahic libraries or clip an can 
be copied directly into CBT lessons. These images can also be 
modified to fit the needs of die designer. Text can be placed on the 
images if necessary, and die images can be resized. 



ARTDICIAL INTELUGENCE 
What It Is 

Artificial Intelligenoe (AI) is the name given to the types of ami- 
puter programs that have die ability to "diinlc" in tenns of reqKHid- 
ing to user iqxit and providing information based on user queries or 
user reqxnses. lliese programs may be stnictured ddier u j(rt> aids 
that enqihasize problem-solving Vflkd to ^edfic tadu (Expert 
Systems) or u traintaig programs. Al-based tndndng progruD* «je 
called botii Intelligent Cooqxiter-Asiisted Institution QCAI) and 
Intelligent TUoiing Systems (TTS). Regian and Sfaute (1988) define 
an taidligent T^^ning System as **a oonqwtetized instnictional 
system that makes use of AI programming techniques to enhance 
instractional effectiveness." Since dds is an identical definition to 
ICAI, only die tenn ICAI wiU be used tai dds discussira. 

In general. Bxpen Systems represent a broad category of wftware 
tiutt organizes and tpfiki die knowledge of human experts to 
specific problems (Vitalo and Nufcus-Knuner. 1987). 

Expert Systems for operational woric often take die fonn of trouble- 
shooting packages tiiat allow die user to input symptoms or examples 
of die problem in response to prompts. Ckneral Motors has devel- 
oped a progrun for inecfainlcal troubleshooting called (HiARLIE. In 
a wlddy-disnlbuiBd TV advertisement, die original Chariie is shown 
as a Ugjhty eiqMienoed mechanic who has die intuitive knowledge 
of whit is wrong wtdi a car bawl on a lifetime of eiqwrieoce. 
ChuUe's expertise was captured and devdoped into a series of 
prompts and suggestions ttutt helped a mechanic woric tiirou^ a 
narrowing range of possible problems. 

ICAI taiooipontes a number of techniques and instnictional ap- 
proaches to assemble and organize a comi»ehensive knowledge base 
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into in instnictional modd acconllng to deady defined niks or pan- 
digms derived firom expert educiton and tninen. 

Along with the knowledge base of Acts, principles, concepts and 
methods associated with tfie topic of instruction (domain niiodel), an 
ICAI system also contains Oie following models (Regian and Shute. 
1988): 

• a student modd that uses the learner's perfonnance to deter- 
mine 1^ the learner knows and/or how he^ is thinking: 

• an expert modd that oiganizes the human e3q)ert*s knowledge 
base into pioUem-solving appioadies or ways of diinking about 
die topic; 

• a tutoiid modd of instnictiond prindples and stnttegies that 
develops an instructional presentation to Hat learner, itMsed on 
the learner's perfonnance; and 

• a presentation modd that interfiices with the learner. 

Thus, ICAI can be seen as a combination of computer sd<snce and 
cognitive psychology. 



Training Applications 

An txpeci knowledge system that uses A! technotogy consists of 
three basic components: a subject maner knowledge baae» an in- 
ference engine, which is a meOod for uslqg or ikying knctwledge. 
and a user inteiftoe, vliich permits Interacthdty between system and 
user. An expert training system (or ICAI) requires an instnictional 
component added to the technicd knowledge base and a learner 
modd to die inference engine component While a number of 
expert knowledge systems exist or are bdng developed, di^ instnic- 
tiond component and learner modd required for ICAI are still at the 
esqierimenul stage. 

Existing expert systems can be used for training if die instructiond 
component and learner modd are provided by instrucdond designers 
and trainers in die context of 4)eciflc tr^'^' % environmenti. Thus, 
die txptn systems currendy bdqg devr i in die IRS AI Lab 
could be adapted for trainii^ qipUcatiOD- wldiout fludier program- 
ming breakduou^. IRS trainers can \ die existing knowledge 
base to devdc^ trainirtg scenarios and tnstnicdond contexts dua 
make full use of die ptobtem-solvir^ q^proadies of experts. 
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Ceradn Undi of knowledges and skills are prime ctndidttes for 
development into expert trailing systems (Schmidt and Lazar, 1989) 
These are: 

• models of good peiftMmanee: 

• dearly identiflable and visible 

d ata/de ci iion-making stnttgies; 

• tasks requiring repetitive cognitive practice. 

Anodier promising ippUcaiion of AI teclnology to training is in die 
actual training development process itself. As stated earlier in the 
cimf»et, sevenl efGotts ate underwit to develop expert systems to 
guide and assist people in deslgoing and developing trai^ Tbe 
knowledge of expert task analysts, tot example, can be captured in 
an expert system and made ivailiable to less skilled nd less exper- 
ienced peijoos comptedng a task analysis. Expert systems are being 
devetoped for plandng inanuetionai stmegies and identifying impor- 
tant instructional guidelines. Other cjqseit systems have been devel- 
oped for media selection and tadc analyris. 

There are several efforts underway to automate some aspects of 
training development. Tlie Anny Research Institute (AN), IBM, and 
odier organizations are currently supporting efforts at automating 
training devdopment The intent in diese eSbrts is to reduce die 
time and expense of developing training by providing software 
"tools", sometimes incorporating AI features diat automate certain 
steps in the training development cycle. An example of such an 
effort is software that automaas storyboatding and acripting inter- 
active videodiscs. Anodier example is software tiiat ^^ m m atfi die 
autiioring of CBT lessons. There are several software products dut 
automate task analysis. Products such as these will become more 
widely avaiUri)le widiin die next five years. RS trahiing devdopets 
should be able fo use such amomated tods and create their own 
customized versions, ta enhance didr design and streamline dieir 
jModuction of training p ro gra ms and materials. 

Considerattons 

As eq)ert systems are applied to training, some oonsideratirais are: 

• When designing or adapting an expert system for training, the 
fi xtional enviroomem dumges from real-time to an instruc- 
ional mode. The ability of die learner to access red data or 
programs during trahiing sceoarilos needs fo be determined. 

• Cost-eflectiveness issues enter around conskteration of die 
tfane and money invcdved tn devdofiing an expert system. It 
is not unusuai for a complex system to take two to four yean 
fo devdop and fo cost between $30,000 and $900,000 (Regian 
and Shute, 1988). 
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The ease of correcting an expert systeic after evaluation should 
also be considered. The more dgid aidiitectures make It 
'Viitually impossible to redesign and reimplement" a system 
after evaluative testing (Regian and Shute, i98S). 

Training departments need to develop expeitise in expert 
systems and become involved in their development wiAin the 
organization. The mission of die training depaitment may 
change from the dissemination of knowledge and skills only 
and include "emjdoyee develc^mem throu^ the generation and 
dissemination of expertise" (Vitalo and Naikus-Kramer, 1987). 



Examples of Current Training Applications 

Applications of true ICAI are currently limited. Many systems have 
been developed to demonstrate tiie feasibility of expeit systems in 
training, but diey are not yet being used in viable training programs. 

• STEAMER is an expert training systdu developed to show the 
feasibility of teaching the propulsion system of a naval vessel 
and of allowing the shident to manipulate ttie system safely in 
training (Watennan, 1986). 

• OUIDON was developed to adapt a bacterial infection diagnosis 
expeit systrm (Mycin) into <^ tutorial system for medical stu- 
dents (Waterman, 1986). This program leads students through 
a series of questions and prompts about presenting symptoms 
and possible causes* allowing tiie student to query for Qu>re 
information and to present tentative diagnoses for evaluation. 

• WEST teaches basic matfiematical skills, compares expeit 
solutions to learner solutions, diagnoses tiie learner's miscon- 
ceptiras and applies pedagogical strategies to present fiutiier 
instniction (Wenger, 1987). 

• MATTIE teaches diagnostic troubleshootitig in complex elec- 
trical systems. Ite program allows tiie learner to alter the 
system and play "what-if ' games, tiien see results and effects 
on tiie system (Jones et aL, 1987). 

• EXPERTAEK is an tKptti system tiiat analyzes tactical air 
simations and provides expeit reconunendations for actions. It 
specifically demonstrates the feasibility of interfacing wltii an 
external ditabase to receive infonnation needed for its Judg* 
ments (Sivasankran and Molidor, 1987). 

• SCOPE is a Smart Contract P!q)aration Expediter under 
devebpment by the Army for inclusion of the requirements 
called for in the Anny*s MANFRINT (Mai^wer, Ptrsonnel, 
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and lotegnted Tnining) program in Requests for Proposals. This 
system queries die RFP preparer on each of the human facton 
engineering items that must be included in four separate sections of 
an RFP (J. Lowiy, personal communication. S/U^9). 



Expectations for the Future 

ICAI technology is developing and will become even more soi*isti- 
cated as it is q)plied to complex training situations that require 
developmem of bodi procedural and cognitive skills. It is expected 
that, by 2000. e^rt training systems will be operational in a wide 
variety of training environments. 

Hie developmem of AI software and the appUcation of new pro- 
gramming techniques to expcn training systems are already advanc- 
ing the technology for use in training. Fbr example, expert systems 
can be programmed not only to guide the learner in mastering the 
expertise of human experts, but also to "leam." New infonnation 
can be entered and stored in the system knowledge base, and tninee 
interacticms widi 'die system can be analyzed and used to develop 
new niles for correctly solving protdems. This c^wbility has 
relevam application to any complex cognitive task that requires high 
level thou^ processes and decision-making skills. 

Both die hardware and development costs of expert training systems 
make diem expensive at presem; however, it is expected dut costs 
will decrease as the technology ivlvances and becomes more widely 
qjplicable. It is predicted diat, as soon as optical discs can be 
erased and rerecorded, diese storage technologies win become 
standard peripherals for all microcomputers, dius making aspen 
systems genendly available (Ofiesh. 1987). It is also expected duu 
die time required fbr developmem of a oomidex expert system will 
also decrease in foture. However, as widi all technology, die devel- 
opment costs of expert systems wOl always be hi^r dian die 
devetopmem costs of relatively unstructured classroom training. The 
payoff will be in lower delivery costs and in improved productivity 
and accuracy of well-trained emidoyees. 

New training [»oducts constitute anodier area in which significam 
change is expected. "Smart tool kits" will support task peribnnance 
by guiding die user. "Tliere will also be a shift from paper-based 
desk references to online small eispen system advisors wfaidi assist 
employees in woridng duough die applicadon of policy and proce- 
dure noher dian simply display policy and procedure" (Vitaio and 
Nar^ois-Krimer. 198*^. In addition, simulators wOl continw to be 
used extensively, but in die fotiire win include models of social and 
psychological phenomena as weU as physical systems. 

Woric in die field of artificial inteUigence win continue to have an 
impaa on tiiining development Expert system software is but one 
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example of this influence. Advances in natunl language processing 
wiU enahfe computers to understand or make meaning from typical 
human speech. When coupled with speech recognition, advances in 
natural language processing could make human-computer conversa- 
tions possible. With this kind of interface, computers could become 
even more valuable and versatile training devices. 



HYPERTEXT/HYPERMEDU 
What It Is 

Althouj^ ihe concept behind hypertext is not new, hypertext as a 
popular computer technology has developed only recently. A hyper- 
text document is a coUecdon of computer files, also called "stacks", 
made up of different ''cards" coo'laining information that can be 
accessed in a nonlinear way. The term "hypertext" is used when all 
of the infonnation in the iiles is in textual form. However, since the 
computer can access * arious optical and audio storage devices (both 
anatog and digital), files may also contain gra[d!ics, animation, midio, 
video, and even other programs such as word processing, or spread- 
sheets. To distinguish such a multi-media cqutbility, the term 
"hypermedia" was coined. 

Users of hypertext/hypemiedia systems can trace variable paths 
through the material, choosing ^ch stacks and caids they will 
view, and in what order. For example, in ABC*s program "Vote 
*88", on the 1988 presidential campaign, users can see each can- 
didate's stand on a certain issue or browse duough varied informa- 
tion about one candidate. A system at the Smidisonian Institution 
contains inuges of die complete 1500-piece collection at the National 
Gallery of As\i system users can explore works by one artist or fiom 
one time period, may discover woiks containing particular objects or 
themes, or may call up a video presentaticm by a museum {uofes- 
aional (m a selected work. Thus, hypertex^ypennedia is an infor- 
mation environmmt tiiat is controllable, either by the user or the 
Ingram. It may serve as a passive resouxe fiom which information 
may be retrieved, or as an active resource tiiat can be structured and 
manipulaK4. The user has immediate access to any piece of data in 
the data^lase, and may intena witii and relate infonnation as desired. 

The three elements of a hypertext/hypermedia system are die in- 
dividual files (also teimed '"nodes" or 'tlelds*0: tiie links (also 
termed "buttons**) tiiat connect die files; and die user interftce. The 
files make up die database, which can vary in size fit>m a single 
document to a large, multi-volume, multi-media libmy. Any file in 
die database can typicaUy be accessed widiin a second. 
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The links form the oois-ieferences witfiii) the database, serving bodi 
as lefeitnoea witfiin files and u bridges betw^ files. Links ait 
typically indicated by symbols or MghHgmng a relevant word. 
The user interfiice includes screen fbnnats. commands, and any other 
items dxat ftdlitate system use. 

Hypertex(^.ypennedia systems have the fbUowing characterisdcs 
(Jonassen, 1989): 

• nodes, or firagments of inforaiation; 

• associative links between nodes; 

• networic of ideas formed by the link structure; 

• organizational structure that describes the networic; 

• ability to rq)resent explicitly die structure of information in 
the structure of the hypertext; 

• dynamic user control of information; 

• high level of interactivity with user 

• database*like storage structure; 

• multi*media information environment; and 

• multi-user access to infonnatioa 



Training /applications 

Because of dieir organizational flexibility and the ease with which 
users can develop applications, hypertext/hypermedia systems ait 
being used in a variety of ways. Lncludiiig training and education 
applications. The technology is well-suited to hi^ levels of inter- 
activity and learner control. In this context, hypeitextAypermedia 
facilitates learning because its access and infonnation stiuctuits 
ctosdy itsemUe the learning process in tenns of die cognitive «Mng 
that are developed and the cognitive processes diat occur (Jonassen, 
1989). 

As Jonassen points out, the teaming process involves the continual 
constniction and reorguiization of knowledge stnictures that reflect 
the ways in which facts, ideas and concepts are organized in mem 
ory. Hypertext/hypennedia technology provides a flexible learning 
environment that directly reflects the thinidng/lesming process. 

Fbr example, in a program for middle school students, developed by 
Lucaafilm Inc., the National Audubm Society and Apple Computer 
Inc., snidents are asked to solve an ecological problem involving the 
disappearance of ducks from their marshland habitat Students can 
explore tiiis issue through the hypennedia {MOgram by accessing data 
from the paric ranger's files; Interviewing experts; listening to 
hunters, wildlife specialists and housing developers; viewing preaeiua- 
ticms on duck biology and habits; and by conducting chemical and 
biological experiments on the marshland. This example illustrates 
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tlv high degree of control that students maintain over tbdr own 
learning as they develop their cognitive skills according to their 
individual styles and needs. 



ConsldenitioDS 

Hypertext/bypennedia technology is only beginning to be developed 
in training qjplicaticms. While die potential is therct the foUo;^ 
considerations should be noted: 

• Users may find it somewhat difBcult to navigate through the 
infoimation successfully. Some program r^gns provide little 
or no guidance to the user on how to access or route through 
the muerial or how u) decide on an qiproich diat wiU meet 
their leamiqg needs. However, these design issues will be 
overcome as effective instnictional design mediods are em- 
ployed, and as research on systt^ use reveals optimal leamer 
strategies and access paoems. 

• Developmem of effective hypermedia programs is complex and 
expensive. Costs associated with obtaining video sequences, 
developing softwan, and designing programs ut hi^ at pre- 
sent; however, as hardware costs decease, and as development 
expeitise increases, hypeimedia systems should become more 
generally affordable. 

• Since hypeitextAiypennedia is % new technology that places 
many demands (m the user, some level of leamer expeitise is 
reqidred before effective use can be made of the systems. 
Hiese issues will need to be addressed by program designers. 

• Hie use of conceptual models of knowledge acquisition can 
help designers stmcture hypeitext programs to reflea the 
sequence of events that occurs in information piDcessing. For 
example, the chunking of infonnation nodes into conceptually 
related units will help reduce the cognitive strain on the leamer 
to assimilate infoimation. 



Examples of Current TValning Applications 

While sdll generally e]q)erimsntal in nature, some hypertext/- 
hypennedia programs have been developed in training and educa- 
tional environments. 

• kp^ Computer has developed a hypermedia accompanimeri to 
l(dm Stdnbedc*s novel **The Qxdspf^ of Wrath", w: being 
used at Lowell Hi^ School, San Prancisco, Cdifoiria. Called 
'"Grapevine," the program coriudns Dq)ression-^ia radio pro- 
grams, photographs, film footage and magazine aiticles. 
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Sittdents can use the system to study r wide variety of aspects of 
life in America during die period of die novel. In addition, smdents 
can access music of the en; agricultural dau such as crop yields, 
dimatic conditicms and federal-aid programs; and die speeches of 
Ptesidem Roosevelt 

• Mthin tte US. Environmental Protection Agency (EPA), die 
OfRce of Underground Storage Tanks has published a set of 
leguladons in a hypeitext fonrat The project, endtled Reg- 
in-t-Box, was designed to make tegulstions moit understand- 
able 10 die people vAio must comidy witti dtem. Users of the 
program can access cross-ieferences and explanations, as well 
tt a dictionary of tenns and a phrase search. Another version 
of die program, called Reg-Soft will add a sdiedule oi rqx>rt- 
iqg dales, a telqAone directory of EPA ofiRcials, and die 
preamble to die regulations that exfdains die context of each. 

• At Stanford Univeraity, a hypennedia program has been devel- 
oped on die works of Shak^)eare. Students can call up film 
clips of a scene on a video screen, fiteeze the action to refer 
to the printed text, switch among different performances of a 
woric rqilace die original soundtrack widi interior character 
mmologuest ot study the mechanics of acdng. 

' • At Stanford University School of Medicine, several docton 
have ':reated a hypemiedia anatomy program called Electric 
Cadaver. By moving the cursor on die computer screen, 
students can move duougli dio^'sands of anatomical photo- 
grq)hs. Woridng widi images, die leamen can manipuUue die 
human body in ways not possible with real sutgeds; for ex- 
amine, the student can paralyze a fecial nerve and taistantly 
see die result on a human face. Odier medical hypennedia 
programs are in use at Cornell University Medical College. 

• A hypertext system deveU^ at die University of Maryhnd 
was used to create an infonnadraal Imiwsing system for 
public use at a Smidiscnian exhibit on Austria and die 
Holocaust 



BqiectaUons for the Future 

Hie capability of providing rmSom access to infonnati(m ofiiered by 
l^pennedia systems is txpfOcd to result in new understandings of 
how learning occun and how knowledge is acquired. TUs modular- 
ity and aUl^ to juxt^xM cmcepts might increase comprehension 
over die forced linearity of traditional textual presentations. New 
s^es of remembering mi of knowledge transfer may evolve which 
can be used in training program design. 
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Hypertext is primarily viewed as a way to stnictuit and dcUver 
information to ttie user that allows the user considerable control over 
the sequence. More inforaaation will be made available in a 
hypeitext/hypenaedia fashion in the fiituie. Both Jonassen (1988) 
and Oficsh (1989) see an expanded role tor hypertext^ypcnnedia in 
which systems become tools for the user to itcoid what he/she 
knows. In this sense, hypcrtcxt/hypcraicdia systems become peisonal 
databases to help the user store, organize and retrieve infonnation. 



EMBEDDED TRAINING 
What It Is 

When a person uses a computer in his/her work, whether for wort 
processing, spreadsheet analysis, or other q)plication8, training in die 
use of diat ^)plication can be delivered by die computer as die 
person worics. Such training is called ''embedded" training since the 
training material is located or "embedded" in die qiplicaticHis soft- 
ware. When die person using die application program encounters a 
problem, die embedded training explains what to do and how to do 
it to resolve die problem. 

C(mcumnt training is a variation on this dieme of providing training 
during die use of i^licadons software. In concurrent training, the 
computer-based training material resides in its own program ^ch is 
ninning alongside, or ''concuntnt" widi die qiplicidcnia software. 
Widi both embedded and concurrent training, die person receives 
training at his/her woricstadon when it is needed. The training is 
integrated widi die woric such diat a person moves firedy fiom work 
to training, dien back to woric The diadncdon is whedier die 
training material is an actual part of die qiplicadona software 
(embedded training), or is a separate program numing at die same 
time (concuirem training. To die user, however, bodi vppux to 
respond in the same manner. 

The embedded or concurrent training can range from simjde "help** 
assistance to a full-blown mtorial diat teaches a novice how to use 
an applications padcage. A user can be led dirou^ a simulation 
exercise to practice using die api^cations package, or he^ can 
receive die training only by adding for it Some embedded/- 
concurrent training programs evahiate each keystroke made by die 
user of an 4)pUcations package and provide trainiitg for specific 
errors die user makes. If no errors are made, the pers(m continues 
along in die i^lication. 




Training 2000 47 

63 



EmbtidtdTniiiii^ 

Tndnlnf Applictttoni 

Embedded/ooncuneat training is a natund evolution of die automa- 
doo of many wo* processes. When the worksution is a computer, 
tndning od die system itself is a logical and effidem approach. An 
added benefit is diat problems of skin transfer from die training 
environment to die woik environmei:: iire lessened, paoiculaily if die 
tniniiig is written so diat die learner's use of keys and processes 
during die bvining are identical to woric qs^cations. 

One of die driving forces toward embedded training is dutt many 
new usen of computen and micro-processor controlled devices are 
not tedmical personnel, and have had no prior ciqnsufe to die broad 
range of new skills and concepts dua must be mastered before 
productive woric can begia Secondly, many users of au&muted 
systems today warn a hi^ degree of control over die equipmem and 
programs diey use (Kearsley. 1984). 

Embedded tndning will inovide die new system user widi immediate 
hands-on experience with the equipment; as the user gains skill and 
omfidence, proficiency on die system increases significamly. 
Embedded training systems also enable die user to progress sys- 
tematically duou^ multiide Jevels of training objectives. This 
feanire makes it possitde for any student, regardless of entiy level 
skills and knowledge, to enter die system at die q)pro^ate level, to 
meet Us^r training needs, and to progress to die next level w"^ 
ready. One goal of embedded training is to provide a mediod of 
dealing effectively widi training problems at any level (Baker. 1986). 

A diiid duuacteristic of embedded training systems is that they serve 
to maintain proficiency in system use after die stiidem has completed 
training on die system. Thus, sucb a system functions bodi as a 
training vehicle and a maintenance vehicle. 

For Kearsley (1984). diere are dnee basic types of embedded 
training: he^. simulations, and inteUigent mton. lUs is a prime 
examjde of die current confiision reguding tenns and qjfdications. 
"Intelligent tutors" dutt require AI programming were discussed in 
die previous section on artificial intelligence. Help and simulation 
Vfdications are discussed here. 

Hdp may be provided in several ways. In fixed fonnat hd^, die 
same message always ippt$n, and is usually an eiqdanation of a 
command. Context-sensitive helps depeai on die user's action, and 
provide infonnation about die qSedflc current activity. Prompa are 
generated by die system noher dun by dk$ user and display die 
oonea syntax or parameten for a particular mmmmn^ going, 
(2ueiy-in-dqxh he^ provide mult^ levels of reqxmse. widi each 
levd offering more detailed information dian die previous one. 
Dialogue helps allow die user to ask questions and receive informa- 
tion back. 
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EmbtddMdTrainuli 

Simulations have long been itcognized as an eflbctive training 
method that provide active learning and a high degite of practice. 
Since it is now itcognized that a hi|^ degree of realism is not 
necessary to provide an eflective learning environment, embedded 
training can include simulations in CBT formats. The key tt) a good 
simulation is the creation of 9pptoptl$it exercises and problem- 
solving situations by the instructional designer (Keanley. 1984). 

Considerations 

• Because of the confusion over MAmt the term means, a decision 
to use embedded training needs to be preceded by a clear 
definition of both tiie content and die types of training that are 
to be considered for embedding. Bodi operational planners and 
trainers need to agree on tiie way embedded training should be 
defined, planned for, designed, implemented, and evaluated. 

• The major consideiaUons in iiiiiettier or not embedded training 
is called for is tiie nature and complexity of die automated 
system itself, and tiie capaUUty and experience of die 
employees v/bo will be using it Analysis should include such 
factors as similarity to otiier systems in terms of user interface, 
functions, and processes, comidexity of tasks, and prior training 
or cTfpchmcc of planned u^tis. 

• Embedded training must be planned for in the system design 
stage. Insufficient memory and storage cq>acity are difficult 
problems to solve after the fact Up-fiont planning for em- 
bedding training into operational systems tiutt nm on main- 
frame or mini-computers is particulariy critical 

• User- and context-sensitive programs are probably the most 
effective in tenns of positive learner response and individual- 
ized insmicticn that can be accessed dqmiding on user ex- 
perience and tiie ta^sk to be perfonned. However, ttiis type of 
embedded training ttqiv^s tbc highest level of design and 
programming expertise. 

Examples of Current Training Applications 

• The militaiy has been at die forefront of embedding training 
into computer-based systems rahging from sophisticated wea- 
pons to automated record-keq)ing processes. 

• Major hardware vendors, including IBM and DEC, are offering 
embedded training programs for both system training and 
application software. 
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• Tutorials ait raibedded in a bioad range of commercially 
available aoftwait, including word piocc»siug, dau entry, 
database managementt tyfriqg aidll. project scheduling, and 
lesouroe management Many oiganizadons. including federal 
agencies, have adqxed these ^ucts for their own use 
through slight, and inexpensive, modifications. 



Expectations for the Future 

The proliferation of automated systems that will cominue into the 
next century is going to continue to present a great challenge to the 
IRS in terms of traiidng. Embedded training, using any or all of the 
cunent definitions, is a promising sohition. At the least, novice 
users can become finiiliar widi system fonctiras and procedures on 
the machines themselves. Online mtorials for common problems 
could reach many employees simultaneously with standardized 
draining. 

Pan of the value of embedded training systems for the future lies in 
their abUiQr to accommodate aitifidal intelligence (AI). or intelligent 
computer-assisted instruction (ICAI). Peih^M the most feasible 
dppiodiCh would be to use mtorials and help prompts initially, and 
augment them widi AI and/or txptn systems technology as em- 
bedded job performance aids. 



ASYNCHRONOUS COMPUTER CONFERENCING 



What It Is 

Asynchronous computer conferencing (ACQ is {mmarily a com* 
puterized delivery system, but it is unusual in tisat its ptimaty use is 
not to provide human-computer interaction as in CBT. It is used to 
provide instructor-studem and student-student interaction in an 
''electronic classroom" setting. The instnictor and students meet 
online from individual computers scattered around the countiy or 
around die worid. 

It is an ''asynchronous" classroom in diat the instnictor and die 
students do not have to be at the same [flace at dw . ^e time. 
Quest'm test answers, projea pnpm, or individual responses to a 
discussion question are stored by die conferencing software until it is 
convenient for die student or instnictor to be at die oxnputer and 
dial up die classroom throu^ a modem. 
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Just as in a "nonnal** dassitxmi, course infbimation can be piesented 
in various media. The most common ^)pn)ach is for text-based 
materials to be sent out to die students, either duough the mails or 
dectronically, and down*loaded at their individual computeis. This 
inforaiation is sometimes augmented by videotape, audiotape, or CBT 
programs to be nm on the student's computer. 

The nde of the instructor is the same as in a live dassioom, and in- 
cludes classroom management, taking attendance, making assign- 
ments, fomiing student woric groups, answering questions, and posing 
topics for classroom discussion. A topic is entered as an "item,'' 
viewable by all students. The software sorts and stores student 
reqxmses by item in die onfer diey are nade. The equivalent of 
electronic mail is also available for private messages between instnic- 
tor and student or between students. 

Qass discussion, individual help sessions, quizzes, and groap projects 
are conducted on the computer. Because of die expense of 
transmission costs, most of die ^)pUcati(His today allow students to 
down-load activities into dieir own computers, woik on die material, 
dien up-load again for transmission back to die host computer. 

The only special requirement for ACX: is a host computer cBpMt of 
mnning a conferencing software package, and telephcme lines for 
access from student modems. Software packages such as CdSY and 
CAUCUS crane in various ersions for different operating systems 
and storage capacity. At dus stage, grsfriliics cannot be transmitted 
on die software. However, new verrions in development will add 
diis c^>ability by 1990. 



Training Applications 

Computer conferencing i$ a fast-growing application of computers 
and telecommunications for distance learning. It is applicable in any 
training situation where resident training is not possible, and where 
contspondenoe courses are not considered satisfactory by themselves. 

One of the strengdis of an electrmic classroom is that experiential 
learning throu^ questims and reflection is encouraged. In a live 
classroom situatim, time and structure can inhibit questioning. Also, 
live classroom questions are almost always spmtax^us. In die elec- 
tronic type of interactive setting, time constraints and intenuptions by 
odiers are removed. Questicms can be careftilly crafted, and re- 
spcmses can be ccmtemplated and equally careftilly crafted. 

Britain's Open University offers a fidl range of distance learning 
programs, including courses of sbidy at Ph.D. level Many of 
these programs use a combination of video presentations similar to 
PBS ''Sunrise Semester" courses, corre^ndence materials, and ACC 
The administrator of die Open University's ACC programs has 
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identified die kinds oi counes most suitable for ccmuwter confer- 
eodng (Kiye, 198S). Tliey tit specialist and advanced level 
counes: 

• that itquiie ficquem nndsions to be kqx up to date; 

• that require expeit instructors that are in shon supply; and 

• that are attended by advanced students who already have a 
body of knowledge and experience fhm ^ch to contribute 
to the course discussioa 

Another use of computer conferencin^K is ^n lesson prqNuiticm and 
design* Subject matter experts can be teought togedier electnmicany 
6om across the country to provide initial infbnnation, to critique 
instmctional content and design, and to woric icimctively on what 
c(»)stitutes tKptti perfonnance. The Anny War Oolkge currently 
uses such a conference of retired general officen as a **living expM 
system/' cm a conference called LEXSYS to assist with course 
content and redirection. These retired offices are widely di^)etsed 
around the country and often busy with civilian caree^^. Iliis 
method has aUowed their frequent participationt and has been a 
critical resource. 

Computer conferencing is also valuable as an instiuctiooal manage- 
ment tool and to update and train remote instructors. Student 
scheduling and progress can be discussed online by instructors and 
planners scattered across die country. In addition, trainers can be 
informed immediately of changes in course content due to dianging 
regulations or procedures. 



Considerations 

Other points for consideration widi conqxiter conferencing are: 

• With die exception of gnqttcs enhancement, ACC uses 
mature technobgy, operatir^ widi virtually any computer 
tennirud equipped with a modem over wdina^ phme lines. 

• The approach involves low development and fn^\vi^^xm 
costs, because courses are usually adaptations of already 
exisiing instruction, either residential or correspondence. 

• ACC is particulariy adaptable to courses that include class 
discussion or group {Mojects, in additicm to iixlividual study. 

• Telecommunication costs can be but can be kqK to a 
minimum by down-loading material ferai die conference to die 
individual c(m)puter, worldng ofQine, and dien iqvloading only 
to telecommunicate. 
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• IhstructioD in dtis medium may be difficult for Insmicton more 
comfonabte with fiue^ftce lectures and inieiactioa Student 
interaction lias to be encouraged and managed in similar ways, 
but through typewritten words only, rather than visual cues. 

• ? ae individuals are uncomfortable with computers and written 

^mmunication, radier dun veitMd Uiteractioa 

• Lilce any individual instnicdon. the mettiod requires time and 
self-disdidine on the pans of bidividual learners. 



Enmplcc of Current IValnlng AppUcatloos 

Colleges, uBiverrities, private institutes, business, and die military are 
using ACC for education and training to manage and augment 
infonnation presented in oditr media. 

• Hectrorlc University Networic (fXJN) deUvers over 200 ac- 
credited courses vie computer ocxtferencing for over 200 col- 
leges and universities. These courses meet or exceed College 
Level Examination Program requirements, and are transferable 
to ove; 1700 colleges and univenities. 

• New Yoric Institute of Technology operates the American Open 
University, offering over 130 acovHted courses and duee B.S. 
degree programs. 

• Boise State University is developing an MS. progiam hi 
Instroctional Technology to be offered via ACC in FaU 1989. 

• Western Behavioral Sciences Institute o.^ die School of 
Managemem and Strategic Smdies (mline to selected top oca- 
porate and govemnent executives. Wodd renc^^med audwrities 
lead seminars and discussions in a two-year program of ii&er- 
national ptdlcy issues. The program has been con^Nired to 
programs such u Harvard Bushiess School's Advanced Man- 
agemem Program, MIT's Program for Senior Executive, and 
Stanford's Executive Program (Rowan, 1983). 

• The U.S. Army Research bstitiite is conducting a two-year 
pilot study of elecoonic delivery to reserve officen of die 
Advanced Officers Eogbeciing CourK. Hie subject matter 
aspttt was located at PL Bdvoir in >^iginia. tiie instnictor hi 
Idaho, and die students, scross die nation. Tlie oourre has 
induded group projects, in addition to exercises and group 
instnictioD. In dtis case, die dectronic dassroom** has been 
expanded to an "ekcoxmic sdiooL" The screen ttutt comes up 
&: studem log-on shows a number cf "nxxns." includhig class- 
room, sidlls lab. teacher's office, small group activity room, and 
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Student lounge. CBT programs and other exercises are avail- 
able for student practice in the skills lab. The teacher's office 
is the site of individual tutoring. 



EqMCtitlons for the Future 

Over the next decade* more and more computers are going to be 
available and equipped with modems that allow computer confer- 
encing. Also* it seems likely that individual instruction will grow* 
with materials presented in a number of media. Cdmputer con- 
ferencing will likely grow as an educaticmal management tool, 
allowing instructors to interact with students to answer questions and 
lead the types of discussions that will integrate lessons completed in 
other media. The development of a gnq)hics capability will expand 
the kinds of materials that can be sent online as pan of courae 
packages and online discussions. 

All of these factors are encouraging to ihe continued growth of 
computer conferencing as a delivery system and adjuna to other 
media in individual learning "suites.** 



ONE-WAY VTOEOTELECONFERENCING 
What It b 

This fonn of teleconferencing uses broadcast-quality video with a 
voice link back to the studio to provide interurtivity. Fbr wide 
distribution* die signal is usuaUy broadcast via satellite transmission. 
An analog signal is transmitted fiom a broadcast studio* and received 
at "downlink** sites distributed across the countiy. 

Two-way audio is provided by audio "bridges/* similar to a con- 
ference calL Undl recendy, receiving sites often had to turn down 
the sound on the transmissira before calling in questions to avoid 
disrupting the broadcast wiA audio feedback. Newer audio bridges 
are maUhg interactivify easier and more sadsfactoiy. Some receive 
sites are equipped with sound activated microphones Aat aUow more 
natural discussion, while others still involve dialing a phont or odier 
means of access. 
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One-way Tilecof^erencini 



Training Applioitions 

Tdeconferencing allows interactive delivery of instruction and infor- 
mation to many people distributed across the country. This is 
particula:riy important to a large, geograjMcally dispersed organi- 
zation like the IRS that may have rapidly changing regulations or 
procedures that need to be distributed to the field quicUy and 
accurately. Information can be broadcast live by die subject matter 
experts who art able to answer questions and malce s\m that com- 
plex char^ are understood. 

When immediacy is the issue, teleconferencing is still seen as the 
most efficient way to distribute infonnatioa For t.i example, during 
the stock maricet crash in October of 1987, Merrill Lyndi used 
private television broadcasts to contact Ixokers scattered across the 
country. Industry spokesmen were quoted as sayirtg that the savings 
could not be measured (Ross, 1988). 

In addition to live broadcasts, there are now prepackaged satellite 
networks vrtdch deliver industry-specific programming directly to cor- 
porations and institutions (Levine, 1989). For a fee, business sites 
equipped with downlinks can access video networics that provide 
regulariy scheduled training programs and special pay-for-view 
events. Currently, there are between 30 and 40 netwrirics, inducting 
the American Law Network, the Bankers Televisior Network, the 
Ccnnputer Channel, Inc. Networic, and the Law Enforcement Training 
NetworiL To illustrate, the Vienna, Virginia Police Department is 
paying $388 per month to receive the Law Enforcement Training 
Network, consisting of police news and training programs, 24 hours 
a day, six days a week. General to.'^ics include crime control civil 
liability, officer survival, and job related stress. The growing number 
of networics offer many courses in technical, managerial, arul acade- 
mic fields diat would be of interest to IRS. 

The techmdogy is being used to broadcast a wide range of training 
programs, particulariiy to businesses with distributed sales or main- 
tenance personnel. This application has become so popular diat the 
name '^business television** has become a synonym for this type of 
training distribution. 

Agencies such as the Federal Emergency Ivianagement Agency and 
the Social Security Administration have established their own net- 
works between the headquaiters and field offices for information 
distribution, management development, and technical training, and the 
military services are using the technology for coordinating meetings 
and training. 
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Coiuldcrttlou 



• Tangible cost savings can result from reductions in training- 
rdaied travel and per-diem. In addition, scarce instnictors and 
subjea matter experts can be made widely available to a laige 
audience. 

• Tbe amount of interactivity actuaUy experienced is an on- 
goix^ concem for instrucdonai designers and instnictors. 
Careftil design must be used to build in opponunities for 
iuieracticm. The audio link itself can be inrimi^ flfjng to many 
students. Courses can become more like an extensioD of an 
auditorium-style lecture, with few calls oomiiig ia In couiies 
diat are distributed to laige audiences, most txptta believe 
that very few calls actually get through. Ron Zemke of 
Training magazine estimates that a trainer probably gets a 
tenth of 1 percent of calls attempted (Ross, 1988). 

• The quality of the visual image at tbt receiving sites is an 
impoitant cof^ideratioa A number of sites use video pro- 
jeoors to show the picture on wall*size screens to accom- 
modate large audiences. In courses ^9ibtn die visual image is 
important to die instruction, tiiis technique has been found to 
be very unsatisfactory. 

• Subject matter experts who serve as instructors need carefol 
preparation and training to be successful video instnictors. 
The most common shortcoming is a reluctance to use visuals 
or otiier presentation media on die air. 

• The role and preparation of downlink coordinators is also 
critical to successful instruction, ^th up-fiont pieparati(»i« 
ttiey can provide some of the interactivity tiiat may be lackii^ 
witii tiie on-screen instructor. 

• The location and i^ysical accommodations of die receive sites 
is an important fector for sbident acc^Dtance of the techno* 
logy. 



Examples of Current Training Applications 

• In *e past four yean, die Army Logistics Management 
CoU^ (ALMQ has trained 10,000 people in logistics infor- 
mation at 30 sites. Savings have been esumated at $10 
million staice 198S. ALMC set several operating principles to 
assure quality of instruction: 

• Since die instnictor cannot see die remote learners with 
one-way video, no studio class was allowed, so dua 
''empadi/* would be with die remote learners. 



S6 



Chipur 4 — FactDfB bnpicting TMning: Part 2. 



72 



Two-way VidgoteUcorrfltrencing 



» Only seven sites per dass, so that a high level of inter- 
acticm could be maintained. 

• An extensive piognun of course revision and instructor 
training was used to maintain quality of instruction. 

• Oklahoma State University broadcasts a broad range of courses 
and community senice programs to communities thnmghout the 
state. CdurKs include remedial and community college-level 
subjects, in addidcm to procedural courses prepared by the 
Extension Service for remote farmers md ranchers. They also 
piovide televised classes for rural high school students across 
the naticm. 

• IBM, Kodak, Penny's, and Computed^ are among ttie 
companies using business television for employee training and 
informatim distribution. IBM plans to increase its usage to 
22S,000 class days per year by 1992. In addition, I^ral 
Express has connected all emifloyees for hourly updm on the 
status of its operation throughout the day and niglu. K-Mvt 
and Apple Computer have also recently installed systi^ms, but 
they are usirig ccnnpressed video, which is discussed in uie next 
sectioa 

• The Social Security Administration (SSA) uses a single uplink 
in Baltimore, Ma^land to Inoadcast to 13 sites located in 
Regional Offices and Service Centers. The number of down 
links win be expanded to all regions. PrDgramming ranges 
from 12 to 20 hours a month, and is a mix of public affain 
broadcasts fiom die Commissioner and odier administrators, and 
infonnation and training pfognuLS sponsored by proponents in 
the organization. Videotapes of die live presentations are made, 
and can be distributed to locations tha: do not have downlinks. 



Expectations for the Future 

Broadcasting is a mature technology. Narrowcast television will 
remain as a primary delivery medium until digital technology 
matures. 

Digital broadcasting (described in die next section) will allo^ signals 
to be carried over a variety of media and brou^ interactively to 
individual woritftations. Tbc advent of Integrated Switch I^tal 
Networks GSDN) wQl allow video, voice, an^l datt to be delivered to 
workstations diat are also used for ottier purposes, such as office 
automatic tasks. 
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TWO-WAY DIGITAL (COMPRESSED) 
VIDEOTELECONFERENCING 



What It U 

Two-way videoconferencing is possiUe with either analog or digital 
broadcast signals. An example of two-way anatog video is a net- 
woik television broadcast Newsmakers at remote sites often appear 
on a screen, and talk with rrpoiters in the studio. However, two- 
way analog video for training qjpUcations is not widespread because 
of hi^ costs. Tbc efforts that are underway to develop two-way 
video trdning technotogy that is both techically feasible and afibid- 
aUe are focused primarily on the use of distal signals and compres- 
sion devices. 

One of the benefits of digital signals is that they can be compressed 
to reduce transmission costs. Currently, an analog signal convened 
to a digital signal of I's rad O's can be compressed up to 100 times, 
thus taUog up 100 times less transmission space. These compressed 
signals can be transmitted over a number of media (microwave, 
satellite, fiber optics, etc.) at a significantly reduced rate. 

Another promising aspect is that the device that converts signals 
from analog to digital is a modified personal computer. Thus, the 
converted video and audio signals can be manipulated and combined 
with otbr digital devices and infbnnation. depending on instnictional 
requirements. Voice, audio, and data signals can be transmitted over 
single data lines, furdier reducing costs and providing more instnic- 
tional flexibility. 

A disadvantage at Ais stage of develqxnent of digital video for 
tdeconferendng is in the full-motion ci^ability of conqntssed digital 
signals. Paiticulaiiy at lower transmission rates, moving images can 
appear "jerky" or break apart. Even at the highei rates, the visual 
picture does not yet have die full fidelity of broadcast-quality anatog 
signals. In addition, hardware requirements fbr converting and 
compressing the signals at numerous sites are still significant cost 
facton. 



Training Applications 

At its current state of development, two-way digital vidoeconfer- 
encing is aqnUe of providing a high-level of interactivity between 
instnictor and students and between studems at different sites. The 
instnictor, woiUng in dtbe^ a studio or a live classtoom, sees the 
students it odier sites on sepantt monitors. Students at each site 
see either ttie instractor when he or she is spealdng, or students at 
other sites when they speak. 

Current pilot i^jplications usually use two screens oer site, oat for 
the individual who is faking, and another for graiMcs. Gn^c 
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images such as spreadsheets, fbnns, or computerized plaraiing docu- 
ments from each site can be shown and manipulated at other sites. 

The effects of the hck of full-motion fidelity in two-way digital 
video ait being investigated in a number of training se:tings. At this 
stage» instructional presentations that require rapid or full-screen 
movement may need to be redesigned or distributed borough other 
media such as videotape, or broadcast using one-way analog video- 
teleconferencing. 



Considerations 

While analog videoteleconfeitncing allows full-motion video and 
audio at sending and receiving sites, it is digital video teleconfer- 
encing with its compressed signals that is bringing two-way video 
and audio within the range of cost feasibility. As with any medium, 
there are several factors which must be considered in planning for its 
use: 

• ITie degradation of motion quality when the signal is ccmi- 
pressed may not be acceptable Sn some full-motion situations. 

• Digital video uses equipment that is based on, and operates 
much like, a personal computer. The equipment can be rolled 
into a room and used without any special preparation, thus 
reducing costs for specially-trained broadcast personnel. 

• All of the considerations that a[0y to analog video such as 
course selection, instructor preparation, and quality of the visual 
image at downlinks also apply to digital video. 



Examples of Current Training Am>lication8 

Compressed video is a rapidly growing technology that is being 
investigated and implemented for use in training and education: 

• The U.S. Navy is currauly conducting a pilot project for 
distance training using compressed video in place of centralized 
shore-based instnictioa The present pilot Involves satellite 
transmissira of craipressed video, encoded Usx security reascms, 
to three sites in the soutiieastem United States. PUll ImfAemen- 
tatioo calls for 100 sites capaUe of partidi^tion in a variety of 
courses, coverir^ technical training, civilian personnel tndidng, 
and human resources development training. 

• The Air Force Just /:ompleted installation of a pilot training 
program that links tiuee sites in Hawaii, Califbmia, and Ohio. 
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• BoIm State Univenity is conducting a pilot program using a 
fiber o^c network and compressed video to ca ' ict courses 
fiom tlie university campus to community colleges and remote 
campus sites. Also, BSU will run a comparative test with full 
anabg. one-way only video. 

• Northern ^'^jginia Community College and Oklahoma State 
University are also installing conq)ressed video systems for use 
in distributed learning. 

• As mentioned in the discussion on analog video. K-Mart and 
Apple Computer are among the companies installing digital 
video networks for field training of sales, maintenance, and 
mariagemem personnel 



E^qiectations for the Future 

It seems clear that digital technology is important lor the loi^ tenn 
future. Techniques diat allow digital signals to be compressed and 
transmitted over ccmunonly availaUe transmission media will mean 
that Uve, interactive video can be easily combined with text, graph- 
ics, and all other digitally-based media, and distributed on opera- 
tional equipnem. Hie FTS 2000 fiber opdcs system will likely be a 
major factor in the growdi of digital delivery systems. Digital 
compressed v'deoteleconfeiencing will be improving in tLe next 
several years as compression algorithms are developed that allow 
near broadcast quality visual images and other new q)plications. 

It seems likely that fiituve organizations will find duu their training 
needs are best met with both types of videoconferencing capability. 
The mature one-way analog video technology will be die distribution 
system of choice for training ^i^iere full-motion fidelity is required. 
Hie growing aq)abilities of two-way digital video will be valuable 
for situations tiiat require coordination witii text, gn^cs, and odier 
forms of computer-based information. 



INTOODUCTION TO OPTICAL DISC TECHNOLOGY 



In recent years, several technologies related to video have emerged, 
or are emerging. The developmem of optical storage usinj lasers 
has altered die way video can be used in training. One use of video 
in training is "interactive videodiic,'* or IVD. Hils term usually 
refiers to baining dutt is {Movided by an anakig videodisc player 
comUned witii a personal computer. The videodisc can store 34,000 
fiames of still images or 30 ndnutea of fiill-motion video witii dual 
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tnck audio. All infonnation on the videodisc is randomly acoes- 
siblei with a maximum search time of 3 seconds or less. 

Since die temi IVD was introduced, die Compact Disc, Read-only 
Memory (CD-ROM) disc has been developed CD-ROM can also be 
combined with a perKmal computer to deliver interactive multimedia 
training, A videodisc is an 8 12-inch disc on which is recorded 
analog data. A CD-ROM is a < 72 inch disc on which is recorded 
digital data. CD-ROMs store the equivalent of 270,000 pages of 
text, or 20,000 still images. Since CD-ROMs store audio and visual 
images in digital fbnn, these images may lie edited or changed at 
any time. Iliis is not possifale with an analog videodisc. ' Jtially, 
CD-ROMs did not sappm M^odoo video. However, two rscent 
developments, Craqiact Disc-Interactive (CD-I) and Digital ^deo 
Interactive (DVI), now allow motion within die CD-ROM environ- 
ment 

At present, DVI and CD-I are two competing technologie& that offer 
full motion finxn optical storage of digital media. It is too eaily to 
determine vdiich technology will prevail or whedier bodi win co- 
exist DVI and CD-I accomf^ a similar task, getting full motion 
video fiom optical storage, utiqg a different approach. Hie hardware 
for DVI developed by Inid Coiporation consists of a chip set to be 
added to an IBM compatible PC. Hius, DVI uses existing hardware 
aMifigurations of PCs, CD-ROM drives and video di^ys. Cards 
contidning die chip sett for compression and decompression of 
digital infonnaticm are added to tiie PC to create DVI. 

CD-I developed by Phillips Coiporaticm is a sq>arate hardware 
package based oa a Nfotorola 68000 processor. There is no need to 
add a sqiaraie cooqwter since dr CD-I system already has a micro- 
processor built-ia CD-I systems are not compatible widi DVI 
because they are built around different processors. They are similar 
only in terms of fbcy acoomplidt Like DVI, CD-I stores 
video, audio and data in a digital fonnat so it can be manipulated 
easfly. 

At present it is possible to store, retrieve and manipulate video, 
audio and dau from ofidcdl storage devices. The primary advantage 
of optical discs is fbt laige storage c^Mcity when oraipared to 
magnetic disks. Given the large amount of informatim contained in 
a video image, increased storage cipaci^ is vital A standard floppy 
disk hoUs idxmt a diird of a m^abyte, a high density disk holds 
aboiit a megabyte and a half, and typical hard drives on PCs hold 
from 2040 megabytes. An optical disc holds 6S0 megabytes. 
Therrin lies die advanuge. Anottier advmtage is ttua CD-ROM, 
DVI and CD-I all use dighal storage (rf datx So die data, including 
visual images, can be manipulated titdike die anatog storage of 
videodiscs. Aldxmgli die datt (Migirate from an optical device, since 
diey are in a di^ fbnnat thry can be stored oa a magnetic 
me^^um sudi as a floppy disk or Iiard drive if necessary. 
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Tbete advances in optical stonge will enhance the design and 
dellveiy of interactive training materials. Ihe distinction betweoi 
video-based and computer-based training will further blur as optical 
drives become common stonge devices for personal computers. By 
combining die decision^akiag c^Mbilities of computers, the vast 
storage capacity of opdcal discs and digital video display technology, 
means are available to sappon powerful training ^)pn)aches. 

Erasable optical drives have recently been developed and are being 
introduced. Unlike the current CD-ROM drives, erasable drives 
allow the developer to modify infonnation stored on the discs. This 
fu:ilitates devdopmemal tiy-out and revision of tndning materials 
stored on optical discs. 



CD-ROM (COMPACT DISC, READ-ONLY MEMORY) 
What It Is 

Compact disc technology is abeady popaln as an audio storage and 
retrieval system. "CDs" are projected to ttplact Icmg-play recoids 
within the next decade. The same sized disc can also be a mass- 
storage medium for text, graphics, pbatognptdc images, and audio. 
The bifoimation is reduced to digital form and stored m the disc, 
nils storage capudty, omitrined with a computer, has high potential 
for tndning {^cations. 

The infonnation stored on the compact disc is "read" by a laser in a 
special CD jdayer that is accessed by a disc drive or player con- 
trolled by the computer. \t the present state of the technology. CD- 
ROM by itself can onl|r provide still images. The technology 
necessary for moiicm win b^. more widely available within two years 
(see Di^al Video-Interactive «nd Ccmpact Disc-Interactive). 

Besides the wide variety of dau that can be stored on a compact 
disc, the density of die CD medium is one of its most attractive 
features. The huge amount of information th i can be stored on a 
single disc and displayed in text, video and audio modes provides 
users with a cost-eflfective reference database not previously available 
by magnetic stonge mediods. The storage capacity of a CD-ROM 
disc is described by Ives (1989b) as the equivalent of: 

• 270X)00 pages of text, or 

• 20W0 pages of images scanned at 300x300 dpi. or 

• 10.000 pages of 1/2 text and 1/2 gn^cs. or 

• 1,500 floppy dislct. or 

• 1.200 microfidie cards, or 

• 27 twenty-megabyte ^K^ndiester hard disks, or 

• 10 standard ip." 9-track magnetic tapes, or 

• one hour of full-motion, full-screen, fuU-color video. 
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Because dau ait stored on the CD-ROM disc m binary fonn, com* 
puter editing tools can be used make changes, as desiitd. For 
example, an image can be reduced, enlarged, moved, or divided 
without sacrificing the original. This editing c^ability and ease of 
manipidatim of the information provides a variety of qnions to CBT 
designers in creating courses, and to users in flying the informa- 
tion obtained. 



Training AppUcations 

The vast majority of CD-ROM ^licadons developed to date have 
been for informaticm storage rather than training. New databases aid 
libraries are constantly being developed fot users to buy outright, 
subscribe to, or license. Some of thc^ discs function as stand*alone 
reference books; others are used in conjunction with other computer 
software, such as word processing programs; still others are inte- 
grated with interactive training programs. 

Although the use of CD-ROM in educational applications is just 
begirming, this technology may be especially i^ropriate fbr dis* 
covery learning and fbr accommodating irxiividual differences (Ives, 
1989b). For example, CD-ROM: 

• permits cross-refereiKing of related information in support of 
training; 

• offers multiple learner pathways widi extensive information on 
each; arxi 

• provides access and navigation methods that include interfaces 
which nennit rapid movement througfi stored material, and 
orienting guides or maricers that indicate position within the 
stored informatioa 

CD-ROM as a training technology may be of particular importance 
to the IRS because it seems likely that this tedmology will be used 
as a storage medium fbr operatioiial woric widiin the next few years. 
Hie vast amounts of data stored in other media today are a likely 
target for the mass storage capability of optical discs. 

CD-ROM and otiier interactive technologies can provide die means 
to individualize education to a degree not possible beftrc; now. 
Students wiU be able to control their leamir^ envinrnment and ttie 
tools embedded in it Ofiesh (1988), believes tiiat CD-ROM is ttie 
solution to many problems in training design. He states that '"We 
are now able to create interactive exercises timt adi^ tiiemsdves to 
different learners.'* Students '"will even be able to sdect the media 
tiiey feel are most conducive to ttieir own learning.** The challenge 
facing instructional technologists is to design improved curricula that 
fuLy utilize tiie interactive capability of the new technologies. 
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CD-ROM provides an alternative to traditional linear fonnats because 
It pennitt leamen to use an inquiry-based approach to the material 
In other words, the learner can access data in a random fashion 
rather than being forced through in a previously determined onler. 
Tl»e technology aUows trainers to revise anl redefine training ie- 
signs, as weU as reconfigure and update the database. FUmre 
developments will pennit erasable, recordable and higher density 
storage. TTiese feanues of CD-ROM wiU enaUe trainers and pro- 
gram designers to shift their focus "to the transfer of usable know- 
ledge and skills to the learner" (C3ery. 1989). However, extensive 
trf ining will be required in the use of the technology' before skill 
levels will be Ugh enough to result in creative design hppiDaches. 

Recent devdopmeni: in q)eech synthesis and voice recognition have 
added an audio dimension to courseware, made possiUe by CD- 
ROM. Previously, the only audio available in tnbing vcn analog 
audio — the playback of {Herecorded speech through vspt recoiders. 
Now, however, speech can be stored in digital fonn on smne storage 
medium such as CD-ROM. This aJows much greater storage and 
fidelity. Audio segments stored on CD-ROMs in such a manner jre 
randomly accessible. 

Audio can also be created ^y software rather than pkyed back from 
prerecorded q)eech. Such synthetic speech h s improved greatly in 
recem years so that it no longer resemUe^ the older "computer 
voice". Syndiesized speech allows the training devdopo- to add 
audio to courseware by typing die audio passage from the keyboard 
when creating a lessoa 

Voice recognition technology is not yet a mahire technology, but 
much progress has been made in recent years. These advances will 
allow users to use their voices to interact with computers rather than 
having to type everything at a keyboard. TTiis will be a big step 
toward achievu : a smoother humaiVcomputer interface. 

Considerations 

Other points to consider when evaluating CD-ROM for training 
include: 

• CD-ROM makes practical the use of new delivery media, such 
as digitized audio and video images, in the personal computer 
environment 

• CD-ROM is more economical per byte of data ttian odiei' high- 
capability digital storage media. 

• CD-ROM is cost-effective for those organizations already 
equipped with PCs. 
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• Present CD-ROM applications under current development are 
potentially compatible with the future hi^-fiequency, ''t>lue- 
light** laser technology that will permit higher density storage. 

• A major ot)stacle to CD-ROM development is die lack of 
standards used to stoit and itad infonnation on a compact disc. 

At present, there are tbrr^ standards: High Siena, vs. Red Book 
vs. Yellow Book); the issues involve the file formats that will 
be read by various disc-drive standards and the compatibility of 
computers and drives. 

• Quality standards must also be developed for CD-ROM. ^^th 
both audio and images, higher quality requires greater storage 
space. Acceptable quality will vary with tiie i^licatioa 

• A current limitation to the development of qyplications of CD- 
ROM is the slow rate at which images appear on the screea 
This obstacle has resulted from the fact that Ae CD-ROM drive 
was origirudly designed to play music in a linear manner, not 
higb-spMd random access. This is a technical area that will 
need to be addressed as hardware modifications are made. 

• CD-ROM is most beneficial and effective for the low-cost 
deliveiy of large amounts of static data to many sites. 

• Because CD-ROM discs can be produced and manufactured 
cost-effectively at a fast rate, and mastering costs are dropping, 
CD-ROM is more cost-effective for mass distribution. 



Examples of Current Training Applications 

The of CD-ROM in educational and training applications is still 
new and experimatal. However, there is wide interest in ^>plying 
CD-ROM technotogy to training. 

• Apple Con^Mter has just completed its fint CD-ROM com- 
puter-based training program. Called the Apple CD-ROM 
Explorer (TM) disc, and developed with Apple Computer's 
HyperCard software, the program content covers how CD-ROM 
techix>logy can be used as a new publishing medium for com- 
puters. Earty program sections use sequences of grai^cs, 
animation, text and sound to present examples of potential users 
in various environments and different possible ^)plication8 of 
CD-ROM. Later seai(xis present samiAe supplications from 
third*paity vendors and music demonstrations of the CD-audio 
capatAlity of Apple's CD-ROM drive. 

• CD-ROM has been used primarily to house massive infonnatior 
databases iiKluding electronic encyclopedias, dictionanes, law 
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libnries. and research databases, such as ERIC and Disseitadrai 
Abstracts. CD-ROM allows quick acess with the use of a full 
text retrieval system, and as such provides volumes of oi^anlzed 
infonnation for use in daining and woit situations. 

Research conducted by Specjum Interactive. Bedford. 
Massachusetts, indicates that still hnages can be just as effective 
as motion video for many training applications, including tiiose 
teaching interpersonal skills. Because of its high density 
storage capability. CD-ROM may be a viable, low-cost training 
alternative to interactive videodisc systems, in spite of minor 
current technical limitations involving di^y speeds. 



E:q>ectatlons fbr the Future 

"Industry experts predia that wittiin a few years. CD-ROM drives 
will be standard equipment on most PCs. becoming as common as 
floppy diskettes and fixed drives" (Jtvts, 1989). 

New applications of CD-ROM will continue to be developed in pub- 
lishing and database produa lines. Current CD-ROM poducts arc 
primarily replacements fbr large-scale print, microform, rjid (inline 
infonnation products; however, die CD-ROM technobgy enables 
them to be used at lower cost dlian otiier retrieval mediods. 

New CD-ROM products will incorporate an analysis of ^ tasks fbr 
which tiK user is retrieving information; dtis program shift to a 
utility/application function will provide the tools needed fbr using tiie 
data and dilute some^ current emi^is on tiie retrieval 

function (Paisley and Buu^r. i987). 

Thus. CD-ROM teo-.ology wiU aiiow tiie develc^ent of expert 
systems that will organize information into knowledge bases witii a 
set of rules for manipulating die data. The accompanybg programs 
will combine tiie functions of several computer utilities such that 
more contiiol and infbrmation-findiF^ power will rest witii the user. 
However, tiie benefits of CD-ROM wOl not extend to most people 
unless sufficient training, leanting. motivation and tiial is provided 
and stimulated by schools, libraries, businesses and government 
infbrmation i»ograms. Training will need to be provided on how to 
use CD-ROM systems tiiemsdves as well as on otiier topics by 
means of CD-ROM technology. 
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DVI (DIGITAL VIDEO EVTERACTIVE) 
What It Is 

DVI, digital video-imeracdve, is an cptical disc lechnotogy that 
enaUes the integration of full-motion video, high-res(d*jtion images, 
high-speed gr^^iics, higliquality audio, and text. Video may be 
integrated with stUl images, gn^ics. audio and text on the disc in 
many combinations. Exarnles include the Mowing: 

• 72 minutes of flill<4notion video and audio; 

• 20 minutes of modm video, with 7 houn of voice-over and 
SOOO hi^-resoluti(»i still images; or 

• 2 houn of quarter-screen v<dsu witli thousands of textures and 
3D objects. 

The most significant brtnkthrougfa offered by this technology is the 
aUlity to write, erase, and rewrite the infonnation oo die disc. 
Using iMoprietary DVI video and audio compressioo routines on one 
or more CD or magnetic drives, images and sounds ate stored on die 
compact disc. At die PC woriotadon. die digital audio and video 
are decoaq)re8sed and merged with die PC qipUcadon as overiays. 
DVI can also be used for real-time animadoo. or for diawing on 
stored graphic images in a database. It can redraw diese unages at 
various screen coordinates and in different size coafigunitions almost 
instantly. 

Other features of die tbchnoiogy include multiple interactivity widi 
mixed video and audio; texture and two- or-tfaree dimensional ob- 
jects; 360 Gegrce panoramas; and integration widi odier digital 
media such as CD-ROM. hanl disc. WORM (Write Once. Read 
Many) discs, and digitized live video. 



Training AppUcations 

There are many [ lentiul training appuc^uicns for DVI technology, 
but few have been developed to date a^ die technology itself is still 
so new. 

The vidK -cenarios widi graphic overiay and audio win pennit 
learners to actively participate in dieir own diining. For example, 
auto medunics can interact widi duee dimensional modds of com- 
plex systems; students can sx^n ottier countries and culnixs in 
foil diTMC ;ptnoramic views; and sales permd can reamnge and 
upholstet ftuniture oo DVI systems. 

Anodier type of truning appiicadoo of DVI If to use it coocunendy 
widi odier i^pplicatioos to provkh training and suppmt for usen of 
oomidex malnfiame software systuis. The compact disc can provide 
audio diat is linked to an actual appUcadott by means of additional 
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software. Fbr example, the software prognm moniton useis' actions 
on the system and guides them in correct use through veibal 
prompts, pennltting comet actions and aleiting them to incoirect 
responses. Tliis type of appUcation eliminates the need to build 
complex simulations of the application software and faciUtates 
updating of the training prograui. 



Consldtfations 

The foLowing points should also be considered when evaluating DVI 
systems: 

• Hie cost of die DVI system is uigh now during die initial 
dcvetapment phase; however, when these costs come down, it 
iDay becone less ei^ensive dian videodisc systems. 

• DVI technotogy is well suited to die development of prototypes 
used as formative evaluadm tools for intencdve tndning 
programs. Such iMotoQpes enable a lowHXwt test produa to be 
developed first widi critical attributes dut can be evaluated, 
nie test data is tiien used to modify and revise die program 
before ptodLCtion of die final versicm. 



Examples of Current Itainlng Applications 

Because DVI technology is sdU very new, diere have not been many 
instances of its use ic actual training situations, aldiough interest is 
high in its potential. 

• Applied Optical Media Corp. developed a "nuck Driver Safety 
training prognun for DuPont Safety Services, a vemure of 
DuPont's Fabricated Products Dqiartment, utbig DVI techno- 
tor'. The concept behind dds project was for driven to \r put 
onto roadways and to react to various obstacles and events ttiat 
would, in nun, be affected by their reactions. TUs lequlied 
manipulation of video images such dutt die perspective ohaoged 
to corresponr' to die driver's position on die road at any given 
moment Applied Optical Media received a Ucenae fitxn QE to 
develop die prognm using DVI software. Hie prognm in- 
volved oompkx calculatioai of driver position, die continual 
changing of images ftom die datidMse. and deUveiy of ftill- 
motioa video. The program was dr ek^ successfiilly, witii 
m<M iHoduction costs associated widi software deveiopmeot 

• The Healdi Infonnadoo Tednctogy and Education Center 
(HTTEO at die Univerrity of Texas Health Sdenoe Center 
Hou ^. Texas, vKd a DVI system to prototype an instiuc- 
tiOHu. iJeot^K on die use of a cooydex ptoce of medical 
equi o.u The ofcjjective was lo prepare die proiotypr product 
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lelativdy qidckly, fonnativdy evaluate die pretotype, and then 
develop tbe final product cost-e£fectively. The program design 
called for composite images, visual prompting, vis-jal close-ups, 
effectivr; visual sequences, and adequate "see-heai" compitti- 
Ulity. DVI technology was successfully employed to develop 
ttK prototype for purposes of formative evaluation. Success 
depended on access to tbe medical device, availability of video 
personnel and equipment, adequate project fimds for video 
services, die exclusion of branding techniques in die prototype, 
and die use of linear motion sequeaoes. Prognm developers 
recognized duu die produa would have been more effecdve if 
the system had taicoiporaied bnnchlng, analysis of user le- 
spmaes, and digital matioa videc>. 

• S^wctium bteracdve, Inc. devdoped a a>-ROM based system 
emidoying its Digitd Audio-^deo Encoding (DAVE) techno- 
logy as pan of a videodi&c demonstraion project for a diem. 
The system was to be used u a desUop siqipoit system based 
m a PC. Tbe objective was to reduce die cost by a ftctor of 
10 in coaqwisai to a traditional videodisc uppn&OL Ihe 
capability of die system has taken duee fbnns: as an image- 
based leferenoe guide for agents y/bo operate fiom didr deslts 
and need a visual image and audio deacrlpdoo of a product: u 
a dedctqp sdes s«q)pon system for saleqieopie vito woik ftce 
to foce widi customers and need bodi a preMntadcm tod and a 
database of product and industry infoimttian; and as a tnldng 
and sappon system for users of large complex mainframe 
software systems. The technology is c^Mble of performing a 
range of training functions at die desloop, as it int^rates digitd 
video and audio widi die power and accessibUity of die per- 
aoxui computer. 



LxpectatliMis for the Fkiture 

Instrucdond designers and system devdopers are only beginning to 
realize die potendd of DVI technology. The decision of whedier or 
not to use it in any givoi training qifdicaticm d^ends on severd 
ftctors. One hwoWes cost At present, die cost of a DVI leardng 
delivery station cmisisting of perKxid computer. DVI boards. CD- 
ROM phq«r. ani some fonn of interface is Ugh; however, it is 
antidpred diat costs will decrease dgniflcamly widi die next 
yean. Production costs dqmid on die particular application and 
project rD^juirements. Kfost costs of DVI system development will 
invdve software devdopment. 

DVI tedmology will continue to be devdt^ and eiqianded. 
Companies are ^'^initing to build qjfdications udng DVI techi»logy; 
however, at piesem. efforts are generally i>mall scale and expeii- 
mentd. 
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What It If 



Cbmpact disc interactive or, CD-I, U a recently developed technology 
that aUows full motioo video fiom compaa discs. Phillips devel- 
oped this technology to bring intencdve multimedia id the consumer 
maricet using a CD-ROM. CD-I can display still images, text, and 
moving images. The stand-alone CD-I players are built around the 
Motorola 68000 micropiDoeiisor and inooipoiate a CD-ROM drive 
CD-I is a complete unit; no additioaal hanlware is requited. 

CD-I is capable of providii« 70 minutes of fti]l-motl<r video txm 
one compact disc. Without die oompiessioo routinei: of CD-I. a 
compact dlK could provide less tfian Ibur minutes of fldl-motioo 
video at a fiame rate of 15 per second. CD-I can stem infinmation 
ether dun fiiU-modoo viiaeo. For example, still inuges or audio 
could be stored on a disc. A 6S0 tatpbyit compact disc will luld 
72 minutes of high quaUty audio, or 4320 minutes, or 72 houn. of 
speech quaUty audio. Stm phot o gra p h s cair. be stored at the nte of 
7.000 per compact disc fbr highest quality, and up to S6.000 usable 
images that, while not peifecp, are acceptable. What CD-I provides 
is die integraticm of video, audio, text and data. 



Tratadng Applications 

While CD-I was developed for the consumer maiket. ttat - e some 
tiataing applications that Bkdy wffl emeige. An obvious tiahiing 
application in hi the aiea of language tndnhig. lUs would take 
advantage of die audio stonige capacity of CD-I. Still and movhig 
hnages could be huegrated widi audio to enhance die language 
learning. CD-I could be used lo provide trahihig simuktioas to 
learners. All die necessaiy hifonnadon for shnuhuions inchuUng still 
and moving images, audio, oveilaid text and datt could be stored on 
die compact disc. Tbt CD-I player dien presents the simulation to 
the learner who taucracts with it vUi a mouse. The use of CD-I for 
shnulations seems paiticuUriy appropriate when realistic visual 
images are requhed. This is even more true ifitiai motion is essen- 
tial to the success of die simuUtioa 



Considerations 



Compact diac-interKdve provides an opportunity for rich training 
applications from compact discs ahhough dris wm not die driving 
force beUnd its incqidoa CD-I Is a ff ^wnm wr product buOt to 
provide tafoonation and amertatimmr to home users. That is the 
primaiy maritet, CD-I does, however, include featur*^ tfnt «««irf it 
suitable for training puipoaei. CD-I. like DVI, enaoles CD-ROMs to 
be useftil for more tfian just faifonnation storage and retrieval CD-I 
provides for interactive multimedia combining video, audio, text and 
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dati. Thus CD-I can become iriegratcd txiining station capable 
of providing a wide range of countwitre. la strengths are in the 
stontge and display of multimedia under learner controL Its weak- 
nesses ore its very limited installed base, lack of courseware, incom- 
patibility with PCs. its need for all new hardware and its consumer 
orientation. It is much too eriiy in the life of this technology to 
judge whether diese limitations will be cveicome or whether thib 
technology win be r^laced by competing todmologies. e.g. DVI. 



Enmples of Current IVaining Applicatioiis 

Cdmpact disc-intcrectivc is still too recent a technology to huve 
examples of tnining q)plication8. The lack of q)plications is a 
result of the newness of the technology rattier than some undeilying 
weakness or rejecticm of the technology. 



Expectations for the Future 

It is reaamaUe to txpea that video and computei technology will 
omtinue to merge and fhat optical stonge will become more 
common. There is litde doubt tfiat optical stonge will increase in 
imponmot because of its vast capacity. CD-I can allow a rich 
environment for * "fining, some fonn of di Jtal stonge of video, 
audio* data and tt^a wiU very likdy be a prime candidate for the 
training deliveiy system of dioioe in die near foture. Qinently CD-I 
an DVI are competing tecfanotogies. Whetiier CD-I will dominate 
DVI or DVI win dominate CI>I like VHS hu Aimifmf<| Betamax 
remains to be seca It is also possiUe ttutt botti technologies will 
co-exist like IBM PCs and Apple Madntoshes. 

Much foture training will be delivered at die woricstation tiuough 
some interactive tedmology. CBT will evolve to inooipomte more 
dun text and simide gnqsUcs. The integration of video and com- 
puters is very likdy. This win require greater stonge cq>acity. An 
of diis taken togetiier points to a digital technology Uke CD-I or 
DVI as a delivery system. 



INTERACTIVE VIDEODISC 
Whit It Is 

Interactive videodisc (IVD) is an optical disc technology duu com- 
bines foU-motion. TV quality video, audio, and graphics on a laser 
optical disc witi) the interactivity of computer* oased instiuctioa The 
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videodiic. read by a laser, is oontroUed by the computer, wbich 
nukes pc^Ue access to any point on the videodisc in fiactions of a 
second. Students use die computer keyboard, touchscreen, or Baht- 
pen to Interact with die prognm. 

nie videodisc contains analog recorded data, widi a maximum 
strcage of 54.000 frames of still images or 30 minutes of fiill-motion 
video witfi dual trade audio. 

IVD provides muMpte branching capability, immediate feedback, a 
one-on-one student-instractor rstto. and interacdviry via three senses 
(sight, hearing, touch). IVD can permit a high degree of learner 
control fbr sdf-paoed leandng. remediation ot rapid advansement in 
response to student input, and a realistic environmem by means of 
simulations of real equipment, procedures and operations. 



Trahiing Applications 

Interactive videodisc "presents infonnation in a fomst tfiat 
Ameiicans reqxmd to abnost insdnctivdy: televisim" (C3iii^en<;en. 
1988). A 1984 IBM study showed 'interacdve video to be ttuee 
times more ^fective at teadiiing dian an instnictor." IVD is 
"capaWe of complex performance simulations that often can take the 
{dace of hands-on pricdoe and testing" and "..jnakes possible truly 
indMdualized hutiuctioti'' (Ross. 1988). 

Tfce use of fuH-motion video and audio makes diis technology an 
effective e nh a n cement to other forms of oompuier-bssed training. 
IVD is effective in many technical tndnii« applications, such as 
hands-on skills trdning. as it is well-suited to die teaching of proce- 
dures, operttions. e^pment maintenance sudi as automated 
equipment troubleshooting and iqiair. administrttive tadcs. and 
inteipenonal skills. The tecfancdngy can provkle lealistic simulations 
that mirror actual problem situations encountered on the job. 



Considerations 

Pohits to consider about tiie uses of interactive videodisc are: 

• It operstes wf*h a wUle mge of hardware svstems and ksnds 
itielf 10 die modular approach of comport i^tplaoement and 
e nh a n nf m g n t; however, diere is still some hardware and soft- 
ware incompatibility between systems. 

• It pennits die oomUnttkn of ftiU-motion video, audio and 
grap-ilcs in real-time. The two audio on die videodisc 
cm he used fbr presentation, rjmetttation. advanced levd or 
supplemental instniction, or presentation hi a second lai^uage; 
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however, tbe ital-time limitation may be a constraint in some 
apfdications and program designs. 

• It is expensive in icnns of up-front costs for hardware and for 
mastering and prooidng discs; however, in the long term, 
significant cost savings can be realized if sufBcient numbers of 
trainees use tbc pn^gram and if the content does not need 
frequent updating. 

• It typically involves high development costs for customized 
courseware; generic* off-the-shelf courseware cosTiS are much 
less, but may not meet the sptd&c training requirements of a 
given situation or trainir^ need. 

• It provides consistertt instruction in a standardized format with a 
hi^ degree of learner oontol; as witii an fonns of self-histruc- 
tkm* repeatedly shows a significant time savings over similar 
training conducted in die dassroom. 



ExMmjl^ of Current TMning Applications 

rVD is being used by a growirig number of large corporations, busi- 
nesses, utilities, factory cqierations, govenmient agencies arid the 
*nilitary to train a wide vattecy of skills. 

• Fedmd E^qxess uses interactive vicco to train mechanics to 
trouUesbooc and repair Federal*s aircraft fleet Tbe Memphis- 
based oompmy has established trailing woilcstaticus at 12 
locations besides MemiAis, and wittiin 10 years, expects to 
have 46 facilities in tiie U.S., plus several more overseas. 
Federal Esqxress fiso plans to increase the number of its inter- 
active video course offerings. 

• Ford Motor Co. trains wodters via interactive video m a com- 
puterized numerical controller used to nm autoouned machine 
processes, such as the ladling of transmission parts. Assembly 
line perKxmel train ou tiie 30-hour prognun off shift and at 
tijeir own speed. Fbrd Motor Co. tndnen say that tbe IVD 
simulation not only imparts knowledge but also instills con- 
fidence in die wcMk^rs; trainees can make mistakes without 
ruinirv critical expensive equipment Tbe program is paying 
fbr itadf throu^ decreased downtime and training costs 
(Hdste, 1988). 

• Massachusetts Mutual Life Insurance Co., S(»ingfidd« 
Massachusetts, uses interactive video to train more dian 4000 
agem nationwide. A videotape pact prDgram in 1985 has 
gfo^m to 18 interactive videocttsc programs, covering such 
ti>pics as financial design, recniiting and coaching skills, busi- 
ness designs and selling. The selling skills program alcne is a 
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complex, 8-12 hour coune. Mi$sichusetts Mutual OHnbines the 
imenctlve videodisc programming witL videoupe, wbich is now 
used primarily as a live training aid Tlie director of field 
development repons a decrease in training time of more than 
30%; one trainer stated that the program saves him 10 hours 
per week. In additicm, the hicrease in fint-year commissions by 
trained agents is measurable, and according to Cunis, that 
'"makes our case for interactive video'* (Holste, 1988). 

• Xerox Co. uses interactive video extensively for training. Its 60 
training locatiras in the UiS. use 400 interactive video units, 
and more have been installed in several European countries. 
The Xerox technical training program development manager 
states that the company uses interactive video for generic 
training; for example, pap^r-feeder servicing. There are 10 
videodiscs on exjdoring computer systems and 14 discs on 
reprogrq)hics systems, as wen* as programs on soldering techni- 
ques, manufacturing and customer relations (Etolste. 1988). 

Expectations for the Future 

Interactive videodiscs seem to be gaining in popularity as a large 
number of businesses and government agencies have or are devdop- 
hig systems for training. Computer4)ased, interactive training sys- 
tems currently account for 30% of corporate training expenditurts; 
while intr^ractive video systrais now take a 2% porticm of diis, it is 
expected that they will account for 8% of the nmidly growing 
tndning maricet by 1992 u'oss, 1988). 

Cost remains the major obstacle to wideqHead use of interactive 
video training systems. 

Poor program design is Siiother obstacle to continuing use of the 
tetimology. Design changes are es^nsive, and may weaken tiie 
omnmitment of top management to loqg-term funding of programs. 
However, since many tnri^iv dep art me nts cannot or do cot want to 
produce programs in-house, die oooununity of providere is growing, 
and includes hanlware and software providen as well u courseware 
de^^tlopm. In addition, as hardware fbms r^andardize ttieir imducts, 
and as more courseware for interactive video systems is {^oduced, 
the technology is becoming most affordable. 

As new technologies are developed and apffled to training, inter- 
active videodiM may eventually be siqiplanted or significantiy modi- 
fled. With ttie devdopmem of digitized CD-ROM storage capability 
and digitized video, vAm is now known as IVD may meige into 
standard CBT apfriications. The same hardware could tiien be used 
to present all types of ccmiputer tndning. 
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Tunds in Technology ^ Conclusions 

However, IVD is expected to realize significant growth at least 
throughout the next decade. This wiU depend, in la«^c pan, on the 
devetopment of equipment standards to ensure compatibility betweoi 
systems, and on the production of more generic courseware. 



TRENDS IN TECHNOLOGY — SOME CONCLUSIONS 



Recent years have brou^ many new developments and enhance- 
mrats to technology that will influence how training is done in the 
near future. There is mudi promise in these powerful electronic 
tools, both for improving tiie quality of training and in holding down 
costs. However, there are also possitde pitfalls associated wiA this 
technology, or rather, in our use of it There are two very different 
approaches training may take to the use of technology: repackaging 
wd rethinking. 

In rq)ackaging, older ways and forms of training are simply rq)ack- 
aged to fit into the new technology. As Marshall McLuhan noted, 
''We live in the rear-view minor"*; that is, we often use new tech- 
nologies to do exactly what we did yesterday, only just a little faster 
(McLuhan, 1969). Much compi^r-based trahiing reflects tt< 
repackaging phenraiencm. 

Such was the case widi instiuctiORal television; television cameras 
were focused cm lecturers making presentations to classes. Older 
programmed texts or flash cards were programmed into a craiputer 
to foim C3T. In some cases, film strips were stamped into video- 
discs. All of ttiese resent poor uses of a newer technology 
caused by mere repadcaging of training material from an older 
technology. 

Instnictional television is more than a recording of a live lectUR'; 
CBT is more than automated programmed instniction or electronic 
flash cards; interactive video is more than a way to deliver film 
strips. This is akin to a fanner hitching his new tractor up behind 
his mule to fdow his fields. We will not harness the power and 
cost*effectiveness of the new technology to meet all the e)q>anding 
needs for training wiA such outdated qproaches. 

Getting the be&cfit fiom die technok>gies ttiat were described in this 
section win require the second q)prMCh to the use of technology: 
rethinking. In this wppto^Oi, tiie tedbnolog^es are examined in teims 
of tiieir capability to provide training at maximum effectiveness and 
at minimum cost This requires a matching of tiie equabilities of 
technology witti educational theories and principles to design 
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•ppioiMiKe uses of the teclmology. We should ask« "What can be 
done widi ihis technology to facilitate trainingr* 

To answer dus queadmt we must exptoxt iiliat is known about how 
people learn and how diey can be instructed Then, this infonnation 
must be juxtaposed over the capabilities of the various technologies 
to create training apidications. In diis manner, technology is more 
likely to be used q)pR)priately to suppoit trtfning for widdy dis- 
pei.^ audiences in the most cost-efifective manner 

The technologies mentioned in this chqxer win facilitate tte building 
of skills and knowledge inventories of present and incoming 
employees. These technobgies will also help us to be more respon- 
sive to individual needs. The heavy enqshasis cm k)ck-stq> dass- 
loom training can be greatly modified and a!jow for die delivery of 
training to individuals accordiiig to tteir work assignments, tiie 
instructional content, the instructional saategies, and the Service's 
local technical needs. 

The following section describes some recent developments in educa- 
tional theory and methods that have imfdications for the use of 
technology in training. These developments in educational theory 
and methods define how the technology should be used for training. 
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EDUCATIONAL THEORIES AND METHODOLOGIES 



TTic instructional tcchnotogy of the future is more than the sophis- 
ticated hardware systems diat pcimit infbnnation storage and retrie- 
val, access and presentation. It is also the complex instructional 
desist strategies and metiiodologies that provide the structures witiiin 
which users can access and process infomiatioa 

The power of the delivery and storage technologies is tiiat tiicy can 
unleash die instructional designer fiom the linear prv>cesses of the 
past Ofiesh (1989) notes tiiat using these tools will requi e im- 
proved cunicula that My utilize the interactive capability of the 
uew tools. The only way tiiat technology can help ti!e nation meet 
tile challenges of tiie 2l8t century is for training to be available on 
demand, cost-e£Eective, and used in the ways that measurably in- 
crease human productivity. 

This enormous challenge requires aUe learning specialists who can 
probe tiie instnictional process and create ttie types of *1me dialogue 
witii experts** tiiat can enhance human c^Mbility and creativity w4iile 
containing trainipg de^* ;ry costs (Ofiesh, 1989). Hie tiieories and 
mediods presented in ttiis section provide some guidelines for this 
new instnictional design process. 



Adult Learning Principles 

There is a growing body of literature on teaching adult learners that 
can be used to guide Uie spedficatim of a training system for adults. 
Knowles (1978. 1987). Knox (1986). Cross (1976. 1981) and omers 
have summarized information about how adults team and have 
identified characteristics for effective instruction of adults. A prin- 
ciple that underlies much of tiiis work is tiuu adults m different 
from children in how tiiey learn, and tiierefore die ptocm used for 
teaching adults should diflfer from tiie process used foj teaching 
children (Knowles. 1978). 

When compared to diildren. arMt lc«rL\erB have a greater need to 
know why diey are teing taugitt soirie ^xmtent; tiiey have a greater 
desire for paiticipation and cor^: ovei tiie learning; tiiey have a 
greater rqmltory of eiq;)erienoe to whidi tiie new learning can be 
related; and ttiey wiA to set tiidr own pacf for teamina- Adult 
leamen have a greater need for feedback on ti)eir learning; tiiey are 
more task oriented; tiiey brihg greater divendty to tiie learning 
situations; and tiiey prefer a variety of inso^ictional metiiods. 
Finally, diey like active ratiier tiian passive learning experiences, and 
tiiey like to determine tiie place and time of learitir^ (Cross. 1982; 
Knowles. 1984). Each of ttiese characteristics has an implication for 
how adults should be trained. 
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Ceiudnly the evidence on adults as learners argues against the 
exclusive use of die tradidonal dassrocmi mode of training* Jack E. 
Bowdier. farmer Director of Education at IBM, makes the point that 
in college, 50% of die leamii^g typically tak^ place in die library or 
dormitory as students take mort responsibility for learning. He 
quesdocs why we should dien revert to die '"diird-grade model*' for 
training fdults. i.e. lecture-based classroom training (Bowsher, 1989). 

Knowles and Cross have developed prind^es for teaching adults 
based oa characterisdcs of adult learners. Rnequently cited principles 
Include selection of objectives in li^ of die learners* need, a 
variety of options built into the training program, fiequent feedback 
on leaners* progress, task oriented content, ability to adq>i to 
leaners* self-paced training, and fiequent interaction. 

Whereas most of diese prindpl s are impossiUe to imidemer i in 
traditional dassroom-bas^ training i»ograms, technology-based 
approaches to training can incorporate diese princiifles. Learners 
comideting a CBT lesson can work at didr imfentd pace and 
sequence die training in different ways. They can determine die 
amount and kind of practice diey need* as well as how many ex- 
amjdes diey wish to see. Technology can shift die focus in trah^ 
fiom the instructor to the learner. This shift allows die training 
system to hnplement and make concrete many of die principles of 
adult learning. 



Learner Control 

Clearly of limited importance in traditional instructor-led cUusroom 
tndniqg, die idea of learner ccmtrol can now be expldted to aUow 
adult management of key tapcas of dieir own leamii^ In a 
learner-control s^iproach to instructicm, scHne or all of die decutions 
about vAm to learn and how to go about leamiqg it are made by 
learners radier duui by instructon. The dedskxis can involve what 
objjectives to woik on, how to sequence die lesson, y/hat die pace of 
the instnictfon should be, how many and what kind of examines to 
see, how much practice to get, vrtmt terms to define, and what 
ccmcqpts to illustrate. 

In addition to selecting die objectives to study, one learner might 
cfaooie to see several example of a concept first, dvm see die 
underlying mle, vAMt anodier learner might decide to first see the 
underlying ru!e, and dien die examples. The intent in learocr-con- 
tndled Instruction is to improve die instruction by Trjftmm^tUng 
individual differences and allowing die leamera to (day a mwe active 
role to tbtir learning. 

It is tempting to fonn a dichotomy between instniction controlled by 
the learner and instructicm ccmtrolled totally by die teacher or in- 
structor. Some have argued for total learner control of instroctioii, 
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but research indicates this is unwise (Steinberg. 1977; Merrill. 1980; 
Jonassen and Hannum. 1987). It is more productive to view learner 
ccntiol along a continuum finom tow control or control of a few 
aspects of a lesson, to high control or control of many %sptfX& of a 
lesson. 

Studies have shown that learners make good choices about the pace 
of the instruction, the amount of practice, and whether to see an 
overview (Wittrock. 1979; Campanizzi. 1979). Studems wiA 
levels of prior knowledge make good choices about the instnictional 
strategy; students widi low prior knowledge do not (Hansen. 1981). 
In general, students make poor choices about sequencing tx>piC8. 
whether to have any practice, and the difficult level of the pncdce 
(Ross and Rakow. 1981; Rubicam and OUver. 198S; Carrier. Newell 
arid Lange. 1982). A number of studies have shown that learner 
control can be more effective if the learners are given some guidance 
about how to use learner control options (Johansen and Tennysen. 
1983; Tennyscm and Buttrey. 1980). 

The training technotogies cited in tiiis report are cq>able of imniding 
more learner control of instniction than has been possible previously. 
Some training devetopers use this tedmotogy to (Movide total learner 
control, yet research and experience indicate that leanier control of 
everything is no better than leanier control of rxrthing. By iifing 
information from research on leanier control, training s^ialists can 
create powerful new individualized instnictiorial programs. 

Leamer control with guidance could be built into a hypertext system 
so that learners could move about fieely but could get suggesticms 
when they wishrxi. A CBT lesson on determinirig ^i^iether an 
organization qpialifies for tax exempt status could aUow the learners 
to determine when to refer to rpgulatioos. how many exanqiles to 
see. when to lode at underiying principles, or when to get a mo?e 
elaborate explanatioa This way. the training could be made more 
useful to learners witii varying amounts of background knowledge. 
All learners would not be forced througli identical training but could 
control certain aspects of the lesson so that the training better 
"fitted** tiidr needs. 



Cognitive Task Analysis 

As work becomes more conqdex in an increasingly infbnnation-based 
sod^. the process of analyzing what workers do (and in turn 
deciding njeds to be trained) becc»nes more difficult and 
requires new approaches. Task analysis, ttie process of breaking 
down or decomposing workers* tasks into simfAer subtasks (Oaidner. 
198S). has been traditionally qif^ed to direcay observable tasks sudi 
as tiiose performed by emidoyees in a manufiMiiring Ann. bi this 
case, an observer could watch incumbents perfcmning a task and 
record exactiy what tfiey did in a step-by*step fashicm. More and 
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moie ttttoit bowever, ars not directly observable, such as many of 
Cve taski peifonned employees in knowledge industries. Tbese 
tasks mi^ involve such things as a^oalyziog data, dnwii^g con- 
clusions, or making decisions. The "woik'* inv(dved in these tasks 
takes place internally in the employees* minds; thus, it is not directly 
observable. 

Cognitive task analysis is a ray to analyze the a person goes 
ttuDU^ when peifomiing a tadc that is piburily internal Cognitive 
task analysis seeks to unc^rver die mental aq)ect8 of task pinfDnn- 
ance. The emnhasis in cognitive task analysis is not on human 
behavior, as in uiditional tadc analysis, but rather on hunu' tiiought 
prdoesses. Cognitive task analysis breaks down *1nental work,"* not 
physical woik. It attempts to drrcimine what knowledge an e^qpeit 
uses sullen solving a pn)ldem and how he/Uie uses diis knowledge. 

Devek>pments in cognitive task analysis are important for tiaining 
stece so mudi of cuneni and future tratariqg win be for knowledge 
workeis, nuher dian production Une woncers. In order to get novice 
emidoyees to perfonn more like tvptxi employees, one must under- 
stand how tKptkX emptoyees perfinm. Cognitive task analysis 
provides tiiese insi^its. Cognitive task analysis can also be used to 
aid in tlie understanding of the cognitive strategies emfdoyees use in 
problem-solving tasks (Fodiay, 1987). 

Information from cognitive task analysis cau be used to define the 
tndning content since it identifies '9itMi infonnation an employee 
ahouM know and how titis should be used in perfomlqg some aqiea 
of Ui^r H)b. Fbr exanqriie, in developing embedded tndning to 
teach a paiiticular applications piogram, cognitive task analysis would 
Identify tiie information a sUOed user shoukl possess: dds would 
dm be embedded in the qsplication. 



Bipcr^i^iovlce DIstinctlona 

Ushig the power of new tecteiology it will be possit^ to expose 
emjfloyees to tiie ways hi whidi expi^fts tfiink, tinis teaching tiiem 
stratei^es tiurt hi tiK past have taken yeais of experience to develop. 
We all recognize ditt, hi most endeavors, from i^yhig chess and 
woridng crossword puzzles to maUqg medical diagnoses and trouUe- 
shoodhg dectionic devices, some people are much more i^fldent 
than others. Oeitahdy, tiiere are strOdng differences between the 
perfonmanoes of expeiti and novices on a ^ven task or problem. 

Recendy, researdien have b^un to discover some of ttie dilferenoes 
that exist between expe» and typical peiformers. Iittatstin^y, 
esqieits are distingulAed not only by die amount of hifonnatlon tiiey 
possess but also by how they organln or stmcture tiieir knowledge 
^dioralUd and Hemnan, 1982) /md how they select and use know- 
ledge to aolve a problem (lohnton, 1987). Ej^eits spend more time 
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than novices trying to find a way to lepiesent a problem before 
attempting to find a solution to it (Chi, Rltovich and Qaser, 1981; 
LaiUn, 1979). When presented with problems, experts look for 
patterns, underlying structures or principles, and similarities to known 
problems. They try to reconfigure the problem or represent it in a 
differau way that allows diem to solve it more easily. 

Since training is a process of devdoping e3q)erti8e, training devel- 
opers can use the woric cm how expeiis function to help them define 
the content for training. This implies that training would include 
more than just knowledge or information about a topic Training 
would include how the information is organized, strategies for its 
use, examples of how expeits use die infoimation« and imcdce In 
representing problems in ways that focilitate sohitions. The study of 
what expeits know and how diey ftmcdon compa^ to what novices 
know and how they foncticm can guide how training is devek^. 

Infonnation about v4uil experts know and how they woik has been 
made more important by newer technology. For example, when 
human expertise can be csfmued and rq)resented in a c^puter 
program, as is die case with expert systems, then the performance of 
typical or novice workers can be enhanced; less hi^y trained or 
experienced people can then perform at levels previously attained 
only by e?q)ert5. 

Tutorial CBT programs can demonstrate how an expert would solve 
a particular pnMem and dien explain die reasoning behind ^ In 
this way, emptoyees are exposed to die critical dtinldng procesw^i of 
recognized ^^xpats. Moreover, lessons, courses, and entire curricula 
can be designed to represent* teach, and practice this higher level of 
thinking. 

hypennedia can be designed in a manner diat oveitly reflects die 
knowledge stnicture of ibc expert (Jonassen, 1989). In such a 
design, learners are aUe to browse duou^ networics of interrelated 
concepts, to see important associations and patterns, and to tiy all 
sorts of diffeient locations and ad%)tations of the knowledge to 
new simations. 



Metaoognition 

Metacognition refers to one's knowledge or thought processes about 
his/her own cognition. It is our own diou^ about our diinldiig, our 
awareness and regulation of our diou|^ processes. Learners use 
their metacognitive knowledge when ibty approach a new levning 
task by determining what tiiey already know about die learning task, 
determining wtiMt aspects of die task to attend to, selecting a strategy 
to use in order to leam die task, and monitoring dieir progress ^e 
learning die new task. Schmitt and Newby (1986) indicate dutt 
metacognition involves two major components: 1) knowledge of 
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one's cognitive resources sod task lequiitments and 2) regulation of 
mental processes involving {danning, monitoring and revising. 
Forrest-Piessley and Waller (1984) distinguish between cognition, 
whidi is tbe actual process used hy a learner such as memorizing, 
and metacognition, whidi is Ae learners awareness of and control of 
cognitioa Cognitive psychologists have recognized the inq)ortance 
of metacognition in learning and are beginning to have a better 
understanding of it Repeated studies have demcmstnued the efiBcacy 
of teaching learners how to use metaoognitive knowledge to improve 
their learning (Haller, Chikl, and Walberg, 1988). 

Usually training programs focus on teachfaig specific knowledge and 
skills to learners without any regard for dieir metacognition. An 
alternative is to teach metacognidcm in additton to specific topics and 
diereby inqmnre the learners* abilities to leain. Metacognition 
training is seen by some to be a powerful training tool since it 
inq>roves a learners* ability to cany on his or her learning. If 
levners could recognize and optimize their strategies for learning 
new information and im)cedures, then not only would tbey be aUe to 
train more efficientiy, but they would undoubtedly improve tiieir job 
perfonnance as well. 

Training developers could use infonnation about metacognition to 
enhance training materials by designing materials in ways to cor- 
re^nd to learners* mental processii^ (Oagne, 198S). These strate- 
gies may include the teaching of metacognition among the otjectives 
(Tennyson and Rasch, 1988) and embedding strategies in the training 
materials that promote more metaoognitive activity (Jcmassen. 1984). 
Through such imcedures, learners beccmie better able to continue 
their own learning in a more efBcient ftshion, and as a result* tiiey 
can operate more independently and wioi more initiative on tiie job. 



Transfer of Training 

Tbe major, if not only, purpose for training in most organizations is 
to enhance job performance. This impli^^ tiiat what is learned 
during tbe training is transferred to tte job. Transfer of training 
means tiiat what was learned in one situaticm, e.g. a classroom, is 
apidied in anotiier situatim, e.g. ttie job. Transfer of training also 
means that tiie learner oan apply a particular piece of infonnation or 
a nptdfic formula he/she learned in one situation, or with one 
example, to anotiier situation or exiioqde. It is nm that tndniQg is 
good ipso facto, but radier tiiat training is good to tbe extent ttiat 
knowledge and skills gained during trairdqg transfer back to the job. 
Thus, planrtng for transfer of ihe tndni^ is a conslderHkxi in 
designing and delivering training. Otiierwise, all tndr^ would be 
in isolation, and a person's job perfonnance would not be altered by 
training. 
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There has been considenUe woik aioaed at uDdenunding what 
hdHmu tiansfer of training (Patel and Cnuiton. 1983; Chen et al.. 

1984) . Leamen are better aUe to transfer intellectual skills, such as 
using concepts and niles and problem solving, when the initial 
instruction is followed by a variety of practice proUems (Oagne. 

1985) . This provides learners widi an opportunity to practice trans- 
ferring what was learned b one situation to a different situation. 

Transfer can be ddier vertical, in which a lower level skill is trans- 
ferred to a higher level skill, or horizontal, in which a skill is 
transferred to a similar situation. Anotiier way to fedlitate transfer 
in concept learning is to use a variety of eumides of tiie concqit 
being taught (Merrill and Tennyson. 1977). Hie examples should 
vary all attributes of die concept d^at are irrelevant «4iile holding 
constant the defining attributes. 

Anodier qjproadi to transfer is tiiat of delayed practice (Ausubd et 
al. 1978). Practice exercises presented at a point b time after the 
initial learning have been shown to faciliute die retention and 
transfer of previously acquired information. Some studies have 
demonstrated positive transfer effects fiom har j the teamen 
elaborate die new infonnation (Larson et al, 198 . Studies have 
also shown that instructing learners in metacognitive activities can 
facilitate transfer. 

Witii die capabilities of die ne*" technology, individualized activities 
such as ei^oiing a variety of examples, woildng immediate and 
delayed practice problems, and using strategies diat develop metacog- 
nition can be built into training materials. 



Hunuui*Coniputer Interface 

As emfdoyees perform more of tiieir work and complete mon of 
their training on computers, the interface between people and com- 
puters takes on e«en more importance. Evidence has shown tiiat 
improvements in work and training occur when die inteifKe is 
carefully designed, and become impeded when the interface is not 
carefiilly designed, lliere is a body of evidence about die design of 
tile human-computer interface tiiat can be used to guide tiie devdop- 
mem of training materials tiiat are delivered via computer. 
Appropriate design of die human-computer interface ensures more 
eflcient interaction of die learner witii die training materials. 

There are several principles tiiat can be used to facilitate human- 
computer interaction. The design and layout of tiie computer screen 
itself affects imerKtion and teaining (Keir. 1986; OraUnger. 198S). 
The screen should be laid out in a consistent fashion using a grid 
system, widi oonskleratde "white tput", using functional areas and 
bonlers (Faiola and DeBloois. 1988; Heines. 1984; Lillie, Hamum 
and Stuck, 1989). Grai^c images can be used to provide cues (Jay. 
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1983), to oixmize infoimtdQn (Mboie and RadanoCt 1983), or to 
guide tbe learoen tbioisgh a lesaon (Benaon, 1985). Prompca indicat- 
ing the t:pe of itspooae, as weU as how and when it should be 
made, should be included when die leameiAiaer must make a le- 
spcmae (Jcmassen and Hannum, 1987). The software should also 
allow for editing of responses if die user/leainer makes a mistake or 
changes his or her mind about a resprase. 

Concern with the design of the human*oomputer inteifiice can im- 
prove computer-based training because it allows the learner to 
concentrate on the content of the trdning rtther than on the manipul- 
ation of the hardware softwaxe. Since die veiy heait of much of 
die new training technology is its ability to interact widi learners, 
infonnation about die interface must be incoiporated into die design 
of software to take advantage of die cqMbUitltt of the iec!inology. 



Instructional Sequence 

There are different iq^proaches to sequencing training based on the 
kinds of training outcomes soug^ Theie are different categories or 
types of training outcomes (Gagne, 198S). A different instiucdonal 
sequence is necessaiy for training yfAm. die outcome is an intellec- 
mal skill such as proUem solviqg dun when die outcome is infiir- 
mation. This sequencing is paiticulady important when designing 
technology-based instruction for individuids because instnictors and/or 
coaches may not always be present to aid die teacfaiqg piocess. The 
lessons must be structured so carefldly as to be aUe to "stand 
alone/* i.e., to teach the objective widiout any help fiom instructors. 

Research on learning indicates dutt in order to acquire a specific 
intellectual skill outconie, the learner must fint have mastered the 
skills duit are prerequisite lo that spedflc outcome (Oagne, 1985). 
For example, before someone can lemi to subMitute a pronoun for a 
proper noun, he or she must be able to fclendfy nouns, deteimine if 
diey are singular ot plural, detemUne die gender of die noun, etc. 
Gagne, Briggs and Wager (1988) suggest deriving a learning hier- 
archy for intellectual skills diat identifies die prerequisite skills for 
each final skill to be learned. 

A learning hierarchy is a representadon of die final skill to be 
learned and fX die essendal imrequisites fat duit drill. Learners 
proceed duou^ the instnicdon from die lower level skills to the 
hi^r level skills in die Merardiy. The evidence supporting die 
existence of learning hierarchies dates back 27 years (Gagne, 1962). 
Since dua dme, considerable reaeardi has indicated dutt ^te^lfnual 
skills are organized in a hierarchical fashfon, and diat mastery of 
higher level skills is dependent on prior mastery of lower level 
skills. Since learmrs don't master higher level sklQs until diey have 
mastered die specific lower level imrequisite drills, effiecrive 
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inaniction of tmdkictual skills requuci that the instiuctiooal se- 
quence must be fiom qiecific lower level skills to bi^r level skills. 
When die outcome of training is the acqidsitioo of infonnatioo, a 
dUfeient instiuctiooal sequence is neoessaiy (Reigelutt and Stein. 
1983). Ihfiinnatkm exists wiOin our active stnictuies, not as 
iiolaied fKts. but rather in an oiganized ftsUon. A specific piece of 
information exists widdn a web type stnicture of related infonnatiai 
bifbnnatioD witldn tliese 'structures seems to be organized in a 
Uenscfaical fhshion with the more hidusive. general ideu at the top. 
Wben leandng new infinmatioa, people begin by drtwmining «4iere 
fhst new infbnnadoD '^ts'* widdn didr odstiiv cqpdtive stiuctwe. 
The instniction can be ftcilitated by be^jmiing with the "Ug pic- 
ture", or mafai klea. to wUch die new infbnnatkn is related, and 
progressing to more specific infbimation (Ausubd et KL, 1978; 
Rdgeluth. 1983). lUs woik on the leamiDg of infbimatkm has 
several im{dications for sequencing of taistniction. 

The sequence for teacUng hifomiatkn shouU be ftom general to 
specific. In dds general to sped&c sequence, Ausubel suggests that 
the instruction distinguish the spedflc infonnstion fiom die more 
general, previously acquired informttion in a progressive manner, i.e. 
pointing out more qiecific differences as die instruction progresses. 
The prefened sequence is tnm die more geaneral or taidushre klea to 
die spcdihc infonnttkm (Ausubel et aL, 1978). The preseittatkm of 
q>ecific infonnadoQ sbouM be preceded by die presentadon of an 
ciganizer (Mayer, 1979; Hawk and Jonassen- 1985). The sequence 
of presentatkm can begtai by going fiom ^.^jeral to specific, dien 
junq)ing back to die general, dwn to anodier specific dnis showing 
die whole, one pan, die wbde again, and dien anodier pan. 



Schema Theory/Mental Models 

During die past few decades, as psydiologists turned away ftom die 
study of human behavkv to die study of human oogi^rai, diey 
p'aoed much anendon on how a perNO organized and stored Infor* 
madon oomhig ftom die enviroamenL Piaget (1954) indicated dut 
individuals sedc to make sense of dieir environmem by organizing 
and grouping rdated hifonnadca into categories rqiresoued by 
internal schemata. Schemata are the internal reprnentations of 
stimuli in an organized feshion; diey are categories or concqits. 
Through die ondnual taderacdoa of a person widi his or her en- 
viromnent, his or her schemara iiifiueuce what is learned and what is 
modified in die process. Exiitiing schmata taifiuence new leandng 
because we seek to relate new infonnadoo to psreviously learned 
infonnadoa Infonnadoo diat seenu dose to fitting an existing 
schemau is "rounded ofT and rjaooA in diat schema. Likewise, 
existing schemata are aTlered driough learning when die new infor- 
mation does not fit an existing sdiema. 
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Sevenl theories incoiporate sdtemtta as t nudn aspect Rumeiuut 
and Nannaii (1978) use the cooctpt of a schema to ejqdain three 
types of leamh^. 1) accieticm - encoding new infoimaticn into 
existing schemata, 2) itstnictiiring • oetting new schemata, and 3) 
tuning • leflniog existtag schemata. Accretion is similar to Piaget's 
ccmc^ of assimilation in v/bkii new infonnation is brought into 
existing schema. During accretion, new infonnaticm is added to 
memory widiout changing Ae organization of Imowledge in memory 
(Scbuell, 1986). Restiuctuiing and tuning are similar to Piaget's 
concept of accommodation in which an existing schema is changed 
hi orjier to hicorporate new uiformation. 

Cognirive psychologists have distinguished between two types of 
knowledge acquired through instnicticm. DedaiatWe knowledge is 
Imowhv dutt*' and procedural knowledge is ^'knowing how to/' 
Schemata exist for both forms of knowledge (Gagne mi Dick, 
1981), This distinction betwersn these two types of knowledge is 
important because studies have shown that dififerem training methods 
art necessary to teach declarative mfi procedural knowledge (Reiser 
and Gagne, 1983). How a learner rqnesems tht instroctional content 
impacts his/her learning. That is, what he or she stores in his or 
her cognitive strocture hifluenoes his or her perfonnance cq)ability 
and his (Mr her subsequent learning. 

Schema dieoiy provides an hisight into how tiainhig materials should 
be organized and presented. When new information to be acquired 
is an elaboration or extension of an existing schema, die instmction 
must fim activate the existing schema, perhaps through an advance 
organizer, then show the relationship between the new infonnation 
and the schema, pertiaps duough analogies. When the new informa- 
tion to be acquired will require restnicuiring, a new schema must be 
formed and distinguidied fiom existing schemata ttuough comparison 
and contrast (Ausubel et aL, 1978). Schemata influence what a 
learner is aUe to recall and allows learners to fill gaps in their 
knowledge (Gagne and Dick, 1983). Developing more sophisticated 
schemata in learners enhances their future learning. The versatility 
Mi interactivity of the new training technologies provide instruc- 
tional designers the potential for building these new mental models 
dutt win aid learners in more OHnplex job tasks. 
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In general die trend in infbimation-based oiganizadons like the IRS 
is towanl a melding of operational and training activities, and a 
much moit active role for training in ciganizatimal detign and 
development As noted in Chapter 1, training is bdng identified u 
the one factor Oat can lessen the effects of the dual foroes of 
technology esqdosion in the woikplace and a 8e\erely constrained 
labor pool 

In addition, a carcer-loqg program of inofessianal developo^ent is 
seen as one of the major ways that Federal agencies can compete 
with the private sector for scarce, M^y-skiUtd workers (Volker, 
1989). That type of integrated program must be managed and 
coordinated across tuncticmal lines, from a central position in die 
organization. Training organizaticms are assuming that role in both 
the public and private sectors. 

The specific organizational issues involved are discussed below. 



Interconnections Between Work, Information, and Training 

As Applegate, Cash, and Mills (1988) note, oiganizaticms have 
tended to adopt technology first, then figure oat how to cope with 
the OTganizational and training imjdications. More powerAil tech- 
nologies are increasingjly en^idned with an organization's critical 
processes. Training and operati^mal work can no longer be con- 
sidered as separate processes. 

Dnicker (1987) has noted the oiganizational implications of informa- 
tion flow. Traditional organizations basically rest on command 
authority, with die flow of information fiom tbt top dowtt Informa- 
tion-based organizaticHu; rest cm responsiMlity. Information flow is 
circular, bot^m up, tfien down again. TMs difference is the most 
pronounced in infonnati(m-based organizations. The relationships 
between work, tndnirig, management, and information are undergoing 
sigftdficant change. 

In addition, informatim systems are assuming many of tbt communi- 
caticm, coordination, and control ftinctions that had been the role of 
middle managers. Bleeker (1987) rqxMs that one large multi-nation- 
al corporatkm reorganized around information flow, and deleted 12 
levels of unnecessary management in Ae process. These trends are 
consistent with syMms q)proachei to organizatluis that identify 
*Walue added** by organizationai level and the informaticm flow and 
woridng relaiionships that are necessary for efficient and effective 
oiganizations (Jaques, 1976; Miller, 1978; D. Smitfi pers. comm., 
December 11, 1988). 



TMnins 2000 



87 



EMC 



103 



Oriankatimal ItsuMt 



The Interconnections between opcntional woik. infonnation, and 
training are important iaiues for tbe IRS because of the many separ- 
ate infomatkn systems and uatabases that are being developed. The 
relationsUps among these systems will be important to training 
«m design, particulariy as woifcers are trained and retrained 
ir reqx»se to new job requirements. The computer-human interface 
is one important oonsideiation. but fre buman-human imerfiKe across 
tbese organizational units is equally, if not more, important 



Training and OrganlzaUonal Dcvdopmcnt 

In many oiganizations. training is dready becoming the catalyst of 
oiganizational change. A job/task analysis fat tinning on already- 
installed equipment is often die first time dutt questions of irqwt and 
output have been asked. Training analysis nuestions like "what is 
the product of dds tasic?" and *>where does tt go inside and outside 
the organization?" are often identifying the overlaps and disconnects 
between jobs and functiins (Bleeker, 1987). 

llK role of Federal trainer as organizational development spedalist is 
an idea that is gaining popularity in many agencies (Newell. 1988). 
Pan of dds requirement can pnAMbly be trved to budget cuts and 
the ongoiqg effects of automatioa Fewer people to do more woric 
has required managers to evaluate their woilqjlace and woricfbrce to 
find ways to reoiynize for more efficiency. Consultants finom the 
training funcdons are being asked to aocqx more of diat te^n- 
sibiliQr and to work widi odier human resource q)eciali8ts to develop 
integrated approaches. 

NeweU (1988) also notes that diis requirement win present the 
government training community with its own massive training task. 
In addition to die new requirnients for instniction«i design, tnioen 
wiU have to gain more expeitise in die processes and concepts of 
c.ganizati<Kial analysis and design. One outcome of dds increased 
role fbr training is duu die pnMoo will need to be upgraded in 
govemmem dassification standards to paivlld die growing impo^ 
tance of tndniog and to attract and retain top talent 

The force behind this trend is tfiat there needs to be an oiganiza- 
tional unit diat can maintain a generdist view of die entire oiganiza- 
tioo. its people and its woik processes. IBM is typical of die 
oiga niz atto n s diat are disooveiing diat die traiiring fim^on is central 
to oiganizatiood processes, and die most effective unit to provide 
that total view (OiOagan. 1989). 

Training specialists have traditiooally provided a broad view of 
oiganizational performance through conduct of performance analyses. 
Before dedskms to provide training are made, p(»fonnance analyses 
are done to identify die perfonnance proUem and detennine die 
probable causes. Not all problems widi die performance of 
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employees can be solved by tmining. Some problems are solved by 
a redesign of die job, some by more careful supervision, some by 
new tools such as expert systems, some by job aids, some by per- 
sonnel reassignment, some by increasing incentives, some by {m>vid- 
ing more feedback to employees, and some by redesigning forms or 
worlcflow pattems. 

When the cause of die inadequate performance is a lack of 
employees* knowledge or skill, ten training on that knowledge or 
skill is probably die best approach to solving die problem. If die 
problem is caused by poor or inadequate siq)eivision, lack of wpptxy- 
priate tools or equipment, inadequately designed software, or 
unreasonable working conditims or workloads, dien additional 
training is likely a waste of time and resources. 

Throu^ perfbnnance analysis, then, tndning specialists are identi- 
fyiiiS problems and dieir causes widiin the total oi'ganizadonal 
environment, and looking to muldi^e sources, including training, for 
die best solutions to enhance organizational effectiveness. 

The Position of Training in ttie Organization 

Anodier oiganizational trend is diat training will be moving into 
more prominent roles in tenns of function and level of management 
Newell (1988) projects that Federal training offices will be elevated 
in the organization. peituq;)$ moved up and out of the personnel 
dq>artment as their significance bec(mies more widely accqned. If 
so, diis will be consistent widi industrial trends like IBM*s restmc- 
turing ttiat moved die head of training into a position parallel to die 
vice presi^^en^ for operations and marketing. As Galagan (1989) 
notes, makini^ education die supporting base of die management 
system triangle means diat it is pan of every operatii^ pUm. In 
IBM*s 390.000-employee oiganization, 7,000 education specialists 
maintain a total system of employee development diat includes 
tracking employees duough 84 sepvate job categories, from entry- 
level to upper management 

Fbr die IRS, the 1990*s are going to be die time when tiie forces of 
demognqMcs and technotogy come together. New, hi^y skilled 
employees will be scarce, and die woriqdace will continue to evolve 
into die fiill automation predicted fbr the 21st cemury. Training fbr 
every categ(My of employee in each fiuiction is going to be critical. 

The trainii^ technotogies diat may provide die solution to some of 
diese problems are going to require the kinds of scarce instnictional 
designer expertise dut must be developed quiddy if diese tools are 
to reach dieir capability. This capability must serve die entire 
Service, and will need to be built and maintained centndly fbr 
integrated course devdqment across f^mctions. 
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The need for a career-long pfofetiional development prognm has 
been discussed tbrougtxHit this lepoit This capability wiU require 
integrating piofessionai. management and executive tnHning, and 
creating a development managemem system. 

Additionally, as (q)erati(Mial and training technologies meld into a 
single system, training and operuions must work together to maxi- 
mize die potential of diese tocds. 



SUMMARY 

dapten 3 and 4 have described the trends that must be considered 
in designing an IRS training system lor the year 2000. Ttaids in 
the woifcplace. woilcforce. training technology, educational dieory. 
and oiganizational stnicture are all pointing to a time of continuing 
and accelerating change. Meeting these changes will be an enor- 
mous challenge — one that will require a commensurate change on 
the pan of the entire organizatim in tenns of training piiOosophy. 
delivery systems, and methods. 



CSufXcr 4 — Facion Imptcdng Tniniiig: Put 2. 




106 



Chapter 5 



FUTURE IRS TRAINING 



VIEWS FROM THE LEESBURG WORKSHOP 
ON mS TRAINING ZOOO 

One of the key iqxits to this projea was a woikshop for IRS 
training and fimcticmal managers frcm the National Office and the 
field, held at Leesbuig, Virginia, in November, 1988. 

The infonnation gathered during die projea iq) to diis point was 
general in nature, a maoo-view of die forces and issues diat would 
be impoitam to IRS training in the near- and far-tenn. The two-day 
woricdiop was intended to look at specifics — die issues, possibil- 
ities, and problems as diey appeared to seasoned IRS managers 
involved widi training, finom different locations and professional 
categories. 

The woricshop participants generally agreed widi die factors and 
issues diat had been identified during the projea as the challenges 
facing IRS training. Difficulty in hiring and retaining qualified 
emidoyees was seen as a major issue now, and one diat would 
worsen in the next decade. The increasing importance of training 
would come from two sources: die need to build basic skills and 
technical imficiency in new employees, and frequent retraining for 
current employees as automation coittinued. 

The workshop participants saw one of die trmds in training to be a 
significant increase in individual training at woricstations. As die 
woric in die functional areas moves toward fUl automation, die 
computen diat will be used for day-to-day woric will be an 
employee's access to die majority of die training programs he or she 
will receive. This means diat training files will be accessed over die 
same data lines. 

One of list issues vidll be how to store and manage diis type of 
training* For instance, should the training courses of the fiiture be 
stored in die mainfirames of die (^raticxial systems, or stored in a 
centralized database of trainiry courses and transmitted electron- 
ically? Some of die answers to diese questicHis were seen to 
dqmid on how wdl die agency could establish electronic connec- 
tions between an of its conqniter systems, including die individual 
terminals or PCs diat IRS employees will be using in offices and at 
field sites. 

While participants saw a future ci increasing amounts of training at 
woricstations, diey also felt dia classrooms should not disappear 
altogether as a delivery system. Training in die organizational 
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culture of tte IRS and in inteipenonal ddlls were seen as couises 
that should continue to be taught in classroom situaticms. 

Woikshop attendees suggested field-based tiaining/lnfoimation cen- 
ters, with bodi local dassroom instiuction and centnlly-broadcast 
videoconfcrences. niese cmten were also seen as possible distribu- 
tion "hubs" for centrally-developed coutks in other electionic media. 

Participants also discussed how changes could be brougix about, and 
the oiganizational units dut should be responsible. Many of the 
charges were seen to require centnl policy and cooidinadon for 
successfiil i m p l e me n tation. An example was tiie need for agency- 
wide interoperability and interface of automated systems, data linu. 
and individual communication nodes. 

Other issues involved the location of resounxs. The participants 
agreed that tiw IRS needed a level of in-house expertise in aU tiie 
new technologies to at least design and monitor, if not develop, tiie 
sophisticated programs that would be required. Wifli tiie limited 
resources available, the most effective approach would likely be 
tiuough centralized expertise and course envelopment Some partici- 
pants could see a future of isolated nodes of innovation, nuher tiian 
Seivice-wide excellence, if resources were not cemrally managed. 

Each of tiie woricshq> discussini gioupi produced its own set of 
recommendations for die IRS Training System for tiie year 2000. 
The highlights of tiiese recommendations included tiie following: 

• worlcstation training as die primary deUvery system, augmented 
by classroom and videoconfbrenced ovining at regional, disolct, 
and service center learning centers; 

• learning centers witii dassrooms. computer labs, and videocon- 
ferencing capabiUty in all districts, regions, and service centeis; 

• electronic connections between die te&ning centers and tiie field 
offices served by tiie centers; 

• a cemralized course devdopmem center, equipped witii an online 
woticstation fiom each operational system, and prototypes of 
systems under development; 

• in-houae design and programming- expertise in each new tech- 
nology application; and 

• perfoimance-based course design, based on critical job elements. 
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Achieving cipibUitiet leoommended by the IRS minAgen at the 
Leertmig woricdiop, nd meeting projected needs of the woikfoice 
for technical and basic ddDs tratoing, increased automation, and Job 
redesign requiftments, coostitiite the challenge for die IRS traicdng 
system in the next cxade. Tht optimum system must hive: 

1. flexUriUty — to deliver training on demand, at great distances, 
for multiple audiences and needs, in t continuous manner, 

2. ^fficUtiqf — in standanUzadoD amoog systems and tedmology, 
cost-contndliiig capabilUes such as generic tax law lessons ttiat 
can be adqMed for dUfeieot fonctional audiences, and training 
modules tbtt can be grouped and itsfoapoi as a course or uaed 
sin^y as refttsher tndniQg, as needed; 

3. qimttty — in tenns of die access and use of all the techndogi* 

tools available in the most powerftilly designed fonnats that 
can be created, and in inqxovemenis to training programs baaed 
on evaluation of Oe impact on Job perfonnance. 

An IRS training system with tfuee mi\}or delivery modes can ftilfill 
Aose cspabOities and cbaracuistics deemed nec»saiy for the year 
2000 and b^ond« The duee modes are the dassroom, fidd learning 
centers, and the woriolte (woikstatlon andA>r OJT)* 

The most impmant and consistent finding in the saidy is that IRS 
must use the systems that co^doyees woric with for delivering a 
major portion of traiidng. T^abdqg must be available tt die woric- 
site, embedded in online appUcatioos as expert systems, ttuougli CBT 
couises, by means of desk guides, and whh OJT coaches. However, 
it must also be recognixed that diere will be times when employees 
will need to be immeised in a total training envixonment Tims, 
classroom and field learning centen will continue to play a key nde 
in the career-long development of IRS uaptoyees. 

Oassroom delivery will consist of fonnal courses tau^ by expctu 
in the content areas covered. Classroom instnictfcxi has been the 
backbone of training for many years and will continue as an impor* 
tant training ddivery mode. Oassroom instniction win be used for 
initial training to introduce new eoqiloyees to IRS, and puy be uaed 
in part duoughout the technical or management training curricula 
when it is in^ortsot to convey IRS cultme, to add eovhaais, to 
increase modvadoot or in general to bring large groups togoher. 

Learning cenien equipped widi conference qNtte. CBT tenninals, and 
video facilities win be die instnictional situatkm of choice in several 
drcumstSDoea. Tntadiig in leandiig centers win be used to teadi 
tofkB that require ftequent interaction in sman groins. Topics dut 
require an instnictor to model certain behavion or advanced topics 
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that require diKusdon wfll be ttught in learning centen. Training 
that comUnet CBT with practical probleffls. paiticulaily those piob- 
w>*ed on by groupc. win alas be conducted in learn- 
ing oenten. Leaning ceaers will have videoconferencing cqnUlity 
to aOow many people at remote aites to engage in a dialogue, with 
e^na and with each other, on impoitant topics and current issues 
Finally, learning oenten win inchide aelf-imtnictional materials for 
hidependent study when this <s combined with conferences, seminars, 
group activitiea. or coacUng sessions. 

Training deUvered at the worksite will integrate a person's training 
with Ua/her work ao that hefOit can move fiedy between the two as 
needed. The workstations wffl be equipped with sufficient memory 
and storage to support embodied tniidng that runs alon^^ appUca- 
tioos programs. lUs .ype of delivery win make the training avail- 
aide on demand in die moat cost-effective manner. TMning at the 
workstation y,-^n be used fbr most automation training, as weU as for 
other courses that do not require person-to-person interution. OJT 
wUl be used for formal coadiing programs yfhea oversight, demon- 
strations, and fiequem interactions are reeded at the worksite. 

The central idea behind die duee ^pes of training situatimis is that 
of comparative advantage when wei^iing costs and effectiveness. 
Hie deUvery of cost-effective traiitirig throughout die IRS will 
require a mix of die training situttions to optimize training effective- 
ness while ccmtaining trainirig costs. 

Classroom instniction has been die dominant, and often die only. 
torn of insDuction used for tninii)g in most circumstances widiin 
IRS. Of die 667 courses counted in die October. 1988 Training 
Frogram Index (Document 6172), 557 (83%) are designed for class- 
room deUvery. Hie odier courses are delivered duougli self-instnic- 
don and/or cooqiuter-based training, or die delivery mode has yet to 
be detennined. 

Classroom instruction wUl continue as one of die oaining delivery 
metiiods, but wUI be reduced to diose situations in whidi it has an 
advantage when compared witfi odier fonns of instniction. Those 
times iior assembled trainirtg wOl be chosen w" care. As a nde. it 
win be more effldent to bring die tndnhig to die smdent, by means 
of distimoe learning capabUities. ddier at die workstations or at fidd 
learning centers. 

In Ught of avanable tedmotogy and educationd mediodology. class- 
room training dtould be reduced considerably, learning center train- 
ing increased aomewhtt, and workstation training increased signifi- 
candy. The resulting mix wiS consist of workstation training at 
dxMit 30% of an irai^, learning center training at about 30%, and 
dassroom training at about 20%. Hiese figures are estimates and 
wUl diange soocwliat as dedskm about sptd&c courses are made. 
This resbucturirig can be compared to a similar initiative at IBM, in 
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which cUssroom-based training is bdng shifted to about 25% of total 
trailing by the end of die decade. Cuntntly, IBM has 50-50 mix of 
classroom and self-paced (computer and self-instiuction) training. 

A variety of media and technologies will be used to deliver tndning 
in dassroomst learning centers, and at the woduite. Of coune, 
instructors will deliver some of die training, paiticulariy die class- 
room instnicdon and on-die-job training. Tbis instmcdon may be 
enhanced 1^ print and still images fiom oveihead i»ojectois. Video 
will be used in die learning centers to show {xt-recorded training 
tapes, ioaaic cable networi^ broadcasts, and live teleconferences. 
With die esqpeded improvement and cost reduction in technology, 
videoconferencing may someday be available at die individual 
woitstatioa 

Comput^-based training will be a dominant training deliveiy 
medium, both in learning centers and at die woikstation. Some CBT 
programs will be tutorials, delivered throu^ networiced mini- 
computers to terminals at die learning centers. Ottier CBT programs 
will be stand-alone, and delivered at die woricstadon. When stand- 
alone trainirig is delivered in learning centers, learners can stiU sign 
on to a centralized ornqniter system for test taking and record- 
keeping. TUs kind of computer-managed instnictioQ takes advantage 
of a wide variety of individual and group delivery mediods. Test 
security, scheduling and central recmD^qring are facilitated dirough 
computer managment of die training data. 

These computer systems will be interconnected to allow for easy 
transmissim of course material and data. Counes can be down- 
loaded fiom a central courgeware devdqxnent fiidlity, and evalua- 
tion datt iqdoaded fiom die indivkhial user. These same systems 
will also support computer oonferendng software to pennit user 
participation in asyndironous computer conferences. Individuals will 
communicate widi one anodier via electronic mail (E-mail) systems. 
Thus, a learner at one location couU get an expert's opinion on a 
matter even diou^ die txpctt may be at a locaticm remote to die 
learner. Likewise, a learner could inieraa with a coach via E-mail 
even diou^ diey may be remotely located frcmi one anodier. 

Much of the training material will be stored in digital form on 
optical media. Individuals can access information by means of CD- 
ROM drives attached to dieir computers, or dirous^ a central net- 
woric via modems. The delivery can either be centralized at a 
learning center, or decentralized at die workstaticm. 
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A SCENARIO OF THE YEAR 2000 



tat^Tc a revenue agent in a midwestem rate who has been thiouah 
his basic training and is woildng at hii job. He receives woid ttiat 
?»ifv .•e»«»d for additional training on Leveraged Buy Outs 
(LBOs). niis is an advanced topic not included in his basic train- 
ing, but essential to a part of Us job. His "class" tor this course is 
imposed of 47 revenue afents scattered around the country, with 
the majority located in duee iaife eas^nn cities. 

Alter being nodfled of his selection, he receives some priited self- 
instnictional materials on LBOs. After compledng dds. he reports to 
a neaibv learning center, along with three odier agents, and signs on 
to a CBT tutorial to examine the key elements of LBOs. His 
knowledge of the tax impUcatione of 130s is tested vU CBT. Any 
gaps in his knowledge are detected and remediated tfiioush careful 
explanation and examples. 

He dien worics duou^ a series of computer-based stanuladons witii 
the three odier agents at die leamhig center. When die stanuladons 
are completed, an taistnictor assembles die agents fbr a debriefing on 
their woriL Due to die Umited availabiUty of experts on LBoSTflie 
m^ctor conducting die debriefing oommunicates wifli die studetts 
fliom a different location via two-way video facilities. Prior to die 
videoconfference. die instnictor accessed die learners' files to exaodne 
die responses they made during the simulations and diagnosed their 
weaknesses. 

Once back on die job, the revenue agent calls up the stanulated cases 
on his woricstation to use as examptes. After a fiew mondis have 
passed, he signs on to request die CBT courre on LBOs to go 
duough as refiesher tndning. When woridng on a case, he can 
queiy an expert system to receive guidance on certatai aspects of 
LBOs diat he encounters taifitquently. RnaDy, when he hits a 
problem he can't handle, he sends an E-mail note to his instnictor. 



SYSTEM REQUIREMENTS 



Much is aheady in place to build die system, tai tenns of tiafadng 
technology tadtiatives and experience; nationwide plans for haidware, 
software, and telecommunications mppoTU and system taitesiation 
standards. 

ATS Learning Centcn The existing ATS leandng cemeis ai« 
located at 169 sites, taxdudtaig an regions, districte. service centers 
and large posts-of-duty. lliese centers win pn>vide an automated 
tndning environment widi fldl cspabiUty to deUver CBT courses and 
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auttmadon nqiport for idministntioii, testing and evaluatioa Video- 
teleconfeiencbg downlinks can be installed at each ATS learning 
center thiouf^ die cumm FTS 2000 government-wide piocuitment 
inidative. This will add the c^wMlity for receiving live broadcasts 
and generic cable netwoilcs to these field learning centers. As it 
becomes feasiUe, plans should be made to e3q>and the facilities and 
adminterative support at ATS learning centers to accommodate more 
students, more classes, larger groups for videoteleconferenoes, and to 
create more flexibility for this major delivery mode. 

ISD Manacement Plan. The groundworic, laid by the Infoimation 
System Development (ISD) oiganization for the redesigned integrated 
tax administration s^tem, will provide the crucial environmental 
features, enabliqg the creation and suppoit of the proposed training 
system. Of panunount impoitanee is the national communications 
backbone that wiU allow any IRS user to receive dau through 
tclccfflnmunicatiiTns gateways fiom any database. When foUy auto- 
mated, Ae tax administration system {banned by ISD wiU have three 
tiers of computing capability: 

• Coiponte systems to serve multiple user populations, e.g.. Tax 
Infoimaticm Database, Reference Database. 

• Departmental systems to serve single function populations, e.g.. 
Automated Examimoion System (AES), Automated Criminal 
Investigation (AO), Integnoed Collection System (ICS), Auto- 
mated Taxpayer Service System (ATSS). 

• End user applications to serve front-line employees. 

Builtjing on the concepts and categories of ISD, a corporate database 
of computer-based training (CBT) courses and modules could be 
created that would serve muUple user populations. The database 
auld be accessed by any departmental system or end user, as well 
as by the CPU siqipoftiag Ae ATS learning center. Thus, ooc could 
access either a s^es cf modules for delivery of a formal training 
program in die ATS learning centers, or individual modules for use 
as refiediers or informal tutoring sessions at emidoyee woricstations. 

The connectivity capatrilities of Ae cuntnt Consolidated Dau Net- 
woric (CDN) and the larger backbone connectivity capabilities plan- 
ned for ttie integrated tekoonununicaticms networic provide tijc 
linkage for ttie CBT corporate database to all department aystems, 
otiier end users, and ATS learning centers. The system would allow 
fonctfons the flexibility to decide how best to use training. Options 
would range fiom offering full courses at ATS learning centers to 
interspming single sessions at woricstations on the job. 

The strategy of a CBT corporate database would also aUow for 
generic autiioring, i.e., development of generic modules on tax law 
thaf could be used by many different fonctions. Specialized modules 
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or wnp-iround lessons dua dejict procedures and applications of die 
tax law q)edflc to each functim could also be devel^)ed. 

There would be one common authoring system for all courses in the 
CBT database. Hie advantage would be that coune designera and 
CBT audiors would have to learn only oat language in oider to 
create and iqidate these pfograms. Standards for integntiog all 
systems in tenns of training capabilities would have to be created 
and enforced duough ISD standardization and integration require- 
ments. For example, hardware for all systems would need to have 
minimum omfiguntions for display screens; and response times for 
student interactions would need to be widiiu ceiuin parameteis per 
number of users cm die system. 

The database would contain all CBT courseware, as well as testing, 
scheduling, and evaluation data, and emidoyee development recoids. 
Thus, it would serve multifde ftocticms related to training: delivery, 
administration, reoordkeqiing. and evaluation. 

Departmental systems such as AES, ICS. AUR, ATSS. AQ, and 
IMS would also have to provide trailing diat is application-specific. 
For example, such training mi^ teach emidoyees bow to um die 
particular automated system to fulfill fimctional requirements. Much 
of tills training mi^ be embedded in die software itself, an" may or 
may not resemble training courses diat include job aid' . expert 
systems, helps, and/or mini-tutorials. Each system could havR a CBT 
audioring language to handle diese trairdng needs. It would not 
necessarily have to be die same one used to create die CBT cor- 
porate database, but could be selected according to suitability for 
meeting functional needs. 

Ccurse developen and instructional designers will need to build and 
maintain a database containing design tools and CBT routines, 
libraries of graphics and forms, txpat systems to aid in design 
decisi(Mis. and task analysis data upon wtlch to develop training 
course objectives. Hiis will be compatible widi die series of Human 
Resources databases already being planned by die Office of Techno- 
logy and Woricsystems Design for all support services provided by 
die Assistant Commissioner (HRMS). 

Computer Hardware. Because of die nature of its woric. die IRS is 
(m of die most higlily automated agencies in die Federal govem- 
mem. Mainframe computers store IRS records and administrative 
data in central locatioos. Odier malnfounes are installed or planned 
to automate and support fimctional processes. Thousands of bqnops 
are already in die Add, widi more to fbllow. Each of diese com- 
puters is a potential part of die training distributirai system. 

These computer resources, aloie. give die IRS an enormous head 
start on die fUture. They are die basis for implementing all of die 
"powerfiil tools" of instnictional design and enhanced productivity. 
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Video captbility. The IRS already has an equipped video produc- 
tion studio. This expense alone is often the banier that prevents an 
oif anizaticm fam installing videoconferencing as a distribution 
system for trainiqg and infonnation* 

Tills studio pnyvides in-house capability to produce video-based 
teadUng products. Today* these videoti^ products are integrated 
into both classroom and individual instmctioa The studio could also 
provide the vlnial images for the **Lypennedia** instnicdon of 
tomoirow. Tlie IRS should consider iqignding its currently existing 
studio to one with broadcast capability. 

Artificial imelligence capability. The programming esqpeitise 
availaUe in ttse AI lab is a scarce and valuable resource. In addi- 
tion* as discussed in the technology secdcm on aitifidal intdligoioe, 
the expeit systems bdng developed can be used in a training mode 
today* even ttiough ttie learner models required for actual Intelligent 
Computer Assisted Instructicm are still in Ae devdcpment stage. 

Courses. Another resource is ttie hundreds of oourres the IRS 
already has for technical, management* and executive training. Sraie 
oiganizations are still at die beginning stage of identifying what their 
employees do and what they need to know. 

"Front-end analysis" to detemiine ^t needs to be taught is die 
most time-consuming and expensive pan of course development 
Even though the m^rity of IRS o^urses today are designed for 
classroom instruction or sdf-instnicdon* die knowledge and pnxx- 
dures seen as necessary for good peifbrmanoe have already been 
identified for many enqfloyee categories. Instrucdonal design for 
new media will often be able to start with a knowledge base of what 
needs to be included as content 

In addition to classrorai and self-instruction* computer-based courres 
also already exist and more are being develq)ed. Computer 
Services has developed programs for operators of UNIX-based 
systems. Service Centen have developed effecdve technical training 
programs. IVD programs are being offered in a few ofBoes. CBT 
programs for functional training are being developed for distribution 
through ATS. Functional areas are designing embedded training on 
operational systems. 

In-bouae course developnient eqmliae. The IRS has a cadre of 
training analysts and course designers* many of them well-ejveri- 
enced in systematic course design and devek^xnent Equally impo^ 
tant* the IRS has at least a moderate level of ejqmience in devd- 
qying and distributing computer-based training. While the IRS will 
need to txprnd its course development expertise to ftiUy utilize the 
power of die new technologies* this core of experience with machine 
instnicticm is an agency resource. 
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Standard prooedurea. Hie IRS has already developed agency 
jandaida tor inatracdonal development and infoimation systems 
Tiie TDQAS appRMch pfovidei the procedures for peifoimance-based 
ooune design and evaluation Oat should undeilie an agency-wide 
Training System. TTie media-selection models in TIX^AS can be 
o^anled to indude technology-based media, and can provide the 
framewoiic for decisions r^anttng which courses should be converted 
to odier media, and what those media should be. Setting standards 
for each technology wiU be essential to contain costs and to ensure 
quality training prognuns. 

The decision to establish an Assistant Commissioner for ISD to 
develop and maintain IRS standards for infonnation systems was also 
a critically imponam move for tlie agency and for a future Training 
System. Hie problem of inieifiKe between computers, and interface 
between computers and ecqdoyees. will be a major concern as 
technology continues to expand. IRS standards can establish the 
guidelines for overcoming interface problems with cuirem hardware, 
and can help to alleviate these problems with future hardware for 
openuions and training. 



A DATABASE FOR TRAINING RESOURCE MANAGEMENT 

A key to tuning the extremely valuable resources listed above into a 
cost-efifective. effidem IRS Training System is identifying die con- 
nections, duplications, gaps, and potential for future Oihancement 
TUs is a large tasL It would have been an impcMsible tasic even a 
few years ago. Hie difference lies in technology and relational 
databases. Again, the IRS has an advantage in having die computer 
power to build and manage such a database. 

In addition, software is cunenfly availaUe and being used for this 
type of resource management As an example, die Anny has a 
living" Table of Organization and Equipment diat is capable of 
traclcing changes in regulations, training doctrine, or equipment 
throughout Army units down to ttie fdatoon level 

Another advantage in organizations like die IRS with widespread 
automatkm is tfut mudi of die date odlection process itself can be 
automated. Data fiom organizational units, including field sites, can 
be transfcned into die data base electronically, saving the expense 
and time of collection by odier mediods. The Consolidated Dau 
Network could replace many paper based questionnaires or telephone 
caUs. 

The concept behind an integrated IRS Training System is that 
resources can be matched widi training needs. The first set of data 
categories are the resources. 
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Rmmroe Catefories 

The database would be built simultaneously in each of the following 
resource areas. 

Computer Hardware. A key step to building an IRS Training 
System is a oom{dete and detailed inventory of all IRS computer 
haidwaic cunently in i^ace or about to be issued or installed* One 
intent is to discover mtidk of these computen aie now or can be 
connected, to provide die beginnings of a system of woikttati<m- 
based training. Hie second goal is to assess ^9fbett computing power 
exists in the agency for course design and devdopment and how it 
can be accessed. 

Such a database may already exist for operational equipmem. If so, 
tndning hardware can be added. 

Items of interest from the stanc^im of an integrated training system 
include: 

• Type and description (e.g., mainfiame c(»nputer with number of 
workstations, personal computer, hptop computer); 

• Make and age; 

• Location; 

• Primary cmient use (e.g., data entry/retrieval, telecommuni- 
cating, trainii^ devek)pment, training ddivety, etc.); 

• Amount of current memory and potoitial for xfpffidti 

• Storage media c^Mbility (eg., floppy disc including s)ze, 
"V^^ncfaester cf Bemsuli drive, foil size laser disc, G>-ROM); 

• Type of operating system(s) used; 

• Ciuient software; 

• Telecommunications capabili^ indudir^ transfer speed; and 

• Current electronic interfaces with other equipment 

This infonnation wouU be stored and updated centrally, but available 
to all locations to sappott training decisions. F6r example, a fonc- 
Urn {danning a new trairting hardware procurement could assess 
whettier hardware atatady exists tiutt could be shared electronically, 
or detennine characteristics die equ^ent must have in order to link 
wltii otiier units for suared course development or distributicm activ- 
ities. 

lUs type of ^living** inventoiy enaUes ibt monitoririg of hardware 
char^ ttuou^iout tiie agency for trends tiiat can be tiie basis for 
ottier resource decisions. Instance, as CD-ROM drives tiua can 
support hypermedia become avidlilsle at workstations, tiie need for 
hardware for IVD-based training wOl start to diminish. These 
resources can then be redirected. 

Videooonferenclng equipment The equipment involved in trans* 
mitting and receiving videoconferences is anotiier resource Item. 
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Leased or owned equipment would be included by locadon and 
capabiUty. l^pes and numben of audio links, and supplementaiy 
equipment such as telefiK machines that are commitied to telecon- 
ferencing, would also be inclyd ed . 

Enwrging and changliig technology. The data showing tiends in 
technology gathered ttoough environmental scanning would be 
eniered as a resource comparison category. The trends predicted for 
2000 are rqHdly changbg u new txeakthrou^ occur ahnost 
weekly. The value of this data catrgoiy would be in advance 
planning and awareness of potenthd tanpacts on fai-place equipment 

Training Ihdlltles. Another resource category is the fedlides 
currently oommitted to tnhihig activities. The computer hardware 
and videooonfeiendng equipment entered into the daudMse would be 
subcategories, pulled by locatioa Other data items include number 
and size of rooms available for training activities, dau lines avail- 
able, audiovisual equipment, numbers and expertise of on-site 
training professkmals. and estimated numbers of emidoyees widiht a 
30-mile radius. 

Courses available Anodiet' resource data category would be cour- 
ses aheady available diroughout the Service. The database would be 
started widi the dau listed in cunem catalogs. taichKUng subject area, 
length, location, cuireix delivety (e.g.. classroom, sdf-instniction plus 
video or CBD. and augmeiMed with *he same datt about all of the 
specialized courses that have been developed hi service ceoters. the 
foncti(Hial areas, and administnuive uniis. 1Vpe(s) of skin uu^ 
(e.g.. following procedures to evahiate/toalyze data) would be an 
additional data item. 

Ultimately, this category wouU hiclude <tetailed data on learning 
objectives and coutk content These dau couU be entered in a 
number of fonnats (e.g.. key word, abstract, course contem) so that 
they could be accessed in varying levels of detail for diffeient 
purposes. 

One of the purposes of this database would be to identify amunon 
skills areas that could be combined into core courses across func- 
dons. A second would be to identify redundancies or gaps hi 
currmt couw offeiingi. A tUrd would be to provide a systematic 
process for selecthig ooutns to be adqited or revised for deUvery 
through other media. 

Ttit process of establisMng this database win also be an opportunity 
for a quality review of curmt courses agahist die standards of 
TDQAS. and for identifying oounes that need to be Unproved or 
redesigned. 

Hiis type of course inventory and quality review was a keystone of 
IBM's successful reoiganization of its entire trainuig function. More 
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dun lt200 separate courses were reviewed to identify lediuxlam and 
poor quality courses, as wdl as gaps in cowse offerings. The 
process took more than two yean, and required the effons of 
hundreds of instructional dedgners. However, diis review and 
redesign, combined with dectrooic distribution mediods for a number 
of courses, was shown in case studies using ftcnynting techniques to 
cut training costs by 6S% (Oalagan, 1989). The IBM training vice 
president who directed this effoit also noted ttiat the loey to success 
was to reinvest some of the savings to build new courses for the 
technology-based delivery systems. 

Instructional devdopment and training expertise. Another data 
category is die typt and levd of experitst and eiqmience available 
duoughout die Service to create the perfbrmance-based, innovative 
comses diat wiU be required for future IRS trabdng. All of the 
computer program designers and programmen througfxmt die agency, 
in addidm to die kinds of expertise in die AI Lab, would be iden* 
dfled as potendd resources for the move to woikstadon*based 
training. 

Training professicmals duou^xnit die agency with experience in 
machine instniction design or development would be listed, in 
addition to designers experienced in devdoping performance-based 
instmction. This skills inventoiy will identify gqps that will need to 
be filled duough eidier staff devdopment or hiring. 

An additicHid category would be the production ^ledalists and dieir 
expertise in die Product Devdopment Siqjport Section, induding die 
video production studio. 



Needs Categories 

The resource categories wodd be matched against training needs to 
find die most efiBdent, effective, and instructionaUy sound solution 
to meeting die need. Thdning needs come fma bodi position 
reqdrements and indivMud devdopment needs. 

Position skill requirements. A major needs category of an IRS 
Training System is an index of the knowledges end skills required 
for successftil perfomance in each IRS tobor category or position 
descr^oa Some of die data for dtis eatery could protMUy be 
transferred dectrodcally from 0PM data bases for dvil service 
dassiflcariops. Criticd performance items dutt have been identified 
in panicuiar positions wodd be added, and those same types of 
performance reqdrements detennined for any positions dutt have not 
been andyzed. 

Like all of die data components, this category would need constant 
updating. Changes in equipment-based requirements such as tele- 
communicatiQg or accessing CD-ROM storage codd be a signd of a 
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needed training iqxlaie for current employees and new initial training 
for leouiti. Odier dunces such u diose from new regulations 
niigbt also be reflected in sidll requirements. Fbr example, expanded 
electronic filing to new caiegoiies of filers might include a require- 
ment that additiooal categoiles of IRS fidd agents become loww- 
ledgeabk about computerized records and tax filing software. 

Enqiloyee devdopment recordi. The intent of diis data categoiy 
would be to estabUsh individud professiond development rccoids for 
each employee as the basis for career-long tiaidng and Bducitioml 
oppoitunities. The content of tUs record would depend on the type 
of training management system pot in place. At a mini&tum, each 
reooni would pnbaUy indiide employment Usloiy in die agency and 
previoudy, education and training, induding kvd of fbnnd educa- 
tion comideied, tndniDg oomaes completed, perfonnaooe-levd 
attdned, and other development items such as qiedd licenses or 
certificates, fordgn language ppoOdency, or odier qwdd Altitudes. 

A new employees entry record could dso hidude identified training 
needs, iqdated as eadi training coune is complered. Pan of the 
power of a relational database is dutt tite computer win qdate 
individud records automaticdly as changes in peifonnance require- 
ments Ux a particular assignment are added, or as computer aqibili- 
ties change at a paiticular location. 

If desired, pcrfonnance on all computer-based courses could be pro- 
grammed to feed into individud files at the same t^ ttiey are 
routed to die coune evduation file maintdned in a training manage- 
ment office. As computer-based adaptive testing becomes available, 
sldll levds in Icey perfonnance categories could be evduated online, 
and used to sdea die levds of tnirdisg pacloiges to be presented. 

These records could be used in two equally vduable ways for 
employee asdgnmeras. As employees need to be shifted laterally 
with changing worit requirements, individud sldHs can be compared 
to the requirements of the new positions, and bodi individual and 
unit-wide training needs identified. Secondly, as impending changes 
are noted, indWidud records can be seudied for emfdoyees who 
have the closest skills and preparation for the new requirements. 

This type of automated identification and traddng is already in use 
in die militaiy. in odier agmdes sudi as die FAA, and in a growfog 
number of companies lilte IBM. b addition, other pubUc agendes 
are fa n p iem cm ing diese types of systems, llie State of Michigan 
recently issued "smait canls" to the diousands of dtizens involved in 
state-fpoosoved employment and training programs. These cards, the 
dze of a regular credit card, hold in digiud form, all of die infoima- 
tion regardhig die paitidpants* badcgiound. employmem Mstoiy, 
education, trdning. and track through die state system. Hie cards 
•are "read" by lasen attached to computen tt each state location 
involved in employment and training (jbabor Notes, April. 1989). 
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Individual piofessioDil devdopmeot lecoids are basis for the 
professional devdcqmem sequences called for in the Volker Rq)oit 
(1989) to provide the type of opportunity that will be critical to 
lecniiting and retaining scarce U^'v^alified employees. They can 
also be the basis for idanning and In^lementing the types of basic 
skills inteiventicms that wiU become more critical in some IRS 
regions as labor markets tighten and employees skills must be 
enhanced in-house to produce a skilled and productive workforce. 



Managing thr Reaouroes to Meet the Needs 

The data categories described above can be compared in many ways 
to provide die information necessary for an effective and ef!!dent 
IRS trainirig 9;stem. Training evaluations craducted online at the 
end of courts and training sequences oould be used to evaluate tiie 
strengths and weaknesses of die new technologies and different 
course designs. New or changing tndnir^ needs could be identified 
for foncticmal area or locality. Training marugemem of course 
scheduling and distribution would be aided by comparing hardware 
availability witii need. 

The impact of each piece of new ecpiipment on trairting and connec- 
tivity could be analyzed ahead of time, and resources committed to 
integrating die equipment into the training system. 

The current tasks involved in an operation could be craipared 
against tiie proposed characteristics of new equipm^ to identify 
These gtsp^ could tiien be analyzed to detennhie if diey could 
be met witii tndnirig. If not« the equipment couki be returned for 
redesign at ti^^f concqH or requirements stage, before resources were 
committed id equipment that could not bt used efSdemly. This 
type of analysis is already cmducted in die military services under 
various names like MANPRINT (Maqx>wer, Personnel and 
Integrated Training). 

Similarly, at die beginning of the move toward training offered at 
die woikstation, selections for first course devetopment could be 
made on greatest need detennined by numbers of peq>le ^ will 
use die equipment and dieir skill levels. The examples of dtis type 
of evaluation and management are endless. 

One of die primary benefits of establishing diis type of database is 
dutt operations and training are integrated into a single system for 
resource management and [banning. This type of integration is 
going to be increasingly important to utilizing die poweifol tools dutt 
are at die heart of IRS work, and hold die mm promise for 
increasirv productivity and performance by tqi^ng die AiU limiu of 
human ci^iacity (Ofi^ 1989). 
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PUTTING THE PIECES TOGETHER 

^ of 2000 and beyond is a process 

of identifying, connecting, enhancing, and filling ttie gaps towaid a 
oompidiensive. flexible training and profbssional development pro- 
gram fbr aU ms employees. A relaiional database to manage these 
resources will be a primaiy factor in decisions about lona-tenn 
resourcing. ^ 

In addition, automated dedsioa sappon systems are becoming avail- 
able that can guide plannen and decision-makers tfarouj^ an analysis 
of all die factors involved hi decision situadms, and allow "what-if ' 
exercises to be run to evaluate options. Given die complexity of the 
IRS mission, emidoyee needs, and critical resource requiiements, tiiis 
type of analysis would be extremely valuable. Again, die IRS has 
die computer capability hihouse to suppoit tiiis kind of analysis. 
The software would be a minor hwestmem compared to die potential 
savhig. 



IMPLICATIONS FOR IRS 

The proposed goal is to build an mtegrated training syston widi 
duee primary components: 

• Cauralized course development, distribution, evaluation, and 
managemem — linked to — 

• Held-based ATS Learning Centers with classrooms, videoconfer- 
enctaig facilities, and computer labs for hidividual testing and 
trainbig — Unked to — 

• hxlividualized woikstation-based training for aU employees 

Pan of UK long-tenn strategy is to 1) use connectivity and physical 
location to 'leverage" resources huo compcments diat are more 
effective togetiwr tiian by tiiemselves; 2) mahitahi as much flexibility 
as possible hi hardware and software decisions, and 3) to condua 
rigorous prototype testing of all new design and delivery mediods 
before committing full-scale resources to change. 

To adtieve die ideal trahting system, die IRS must build on hritia- 
tives it has ahtady taken, u wtU as plan activities on a number of 
odier fionti. niere are two areas of hqplications fbr IRS: die 
devetopmeot and enhancement of qiedflc training system cqiabilities. 
and the creation or expansion of Offi^zation-wide. cross-functional 
support programs. Implications are described hi each area. 
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In the area of training system capabilities, *RS should consider 
moving ahead to develop embedded tndning in the software qsplica- 
tioos of mi^or /*ionnation systems projeos as an important step 
towaid the goal of Liiaeasing traiidng at woikstations. Maintaining 
the ATS Learning Oenten, plachig videotelecmferendng downlinks 
at eadi of Aese local field traiidng sites, and pursuing plans to 
create a centralized, tedmology-based course devdqxnent center are 
also important directions for diis area. Finally, IRS must place a 
high priority on estaUishing quality guidelines for die use of new 
technologies and methodolo^es in enqfloyee training, and expmi the 
sidllbase of the training staff to ejqdoit the power of individualized, 
interactive media. 



Embedded Tndning 

This study found a clear trend towaids merging training with woric 
using die woricstation as a training resource. TUs requires dm 
traii^ material be embedded in, or run concurrently with, die 
applications software diat emfdoyees use. In dds manner an 
employee may move fitely back and fonh between u^ die $pfii- 
cadoo to complete a woric task and using embedded tndidng to leam 
more about die applicaticm when necessary. 

Embedded training reduces the need for cosdy classroom training and 
provides training to employees at die point in dme and die location 
^9ibm diey need it This results in a "graying** of woric and train- 
ing, a savbg of training dme and costs, and an increase in employee 
pioducdvity. 

Embedded training includes any fonn of instruction delivered on an 
operatioaal system itself, such as helps, tutorials c^a the system, 
tutorials on appUcations, or simulations to teach ^^anced problem- 
solving skills. The definition also irdudes bodi programmed and 
txptn system inamicdm in die ^bove categories. 

The process of embedding training into new operational equipment 
will require eariy involvement in die acquisition process, at die time 
diat requirements are being written for die inhouse engineering 
process. Memorj' needs and special configurations required for 
embedding should be included in requirements definitions fiom die 
beginning. 

Distributing and managing a woricstaticm-based embedded training 
system will ultimately depend on links between operational equip- 
ment and the Learning Centers. The database of hardware char- 
acteristics will be a primaiy source of informaticm in establishing 
these links. 
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The renoflQiQg of tnining into existing openKiqg systeint will be a 
lOQg-tenn piooess. Some of the cimtm automation effbits in the 
flmctioiial areas have planned for memory and conflgunoions for 
trrining within the haidwaie tyitem itself. Some of this need may 
be alkylated as cowscs ftom the CBT database accessed thiou^ the 
Consolidated Dau Netwoik (CDN) are moved in and out of the 
woikstation as employeei finish stages of tnining. 

Embedding training is going to require a laige number of skilled and 
experienced course designers fomiliar with this typt of delivery. The 
IRS will need to develq) Oat skill inhouse and/or hire new levels of 
fSKptitiat. The IRS should consider establishing a ck)se connecticm 
b^ween die work going on in the AI Lab and the thrust toward 
embedded tnining. In additira to developing course materials, die 
irdxxise staff must have the cq)ability to ensure that contractor* 
provided {xoducts meet IRS needs and standards. 

Rationale: The number and variety of automated systems already in 
place present an instant delivery system dutt is available to die 
mi\joriQr of IRS employees for individualized instrucdon. Self* 
instruction has been shown to be as effective, or more so, ttum 
tnditional, dassnxxn instnicdcn (Budd, 1987). Instnicdon at in- 
dividual woriotations is (»ie of die most effective ways to levenge 
scarce resources for tiainirv, employee development, and organiza* 
tional communicatim and ooonlinadon. 

Other organizations are moviry steadfly in die direction of training 
delivered at die woikstatim (Iforine and Erickson, 1986). National 
television ads are reinforcing the idea of embedded tnining by 
showing apprehensive enqdoyees finding a new woricstation on tiidr 
desks, only to be greeted by a '"user friendly" embedded program, 
ready to walk die novice into yet anodier system t be mastered. 

One of the duusts of an integrated IRS Training System is to lever* 
age resources and use current capabilities to dieir fullest extent 
Training embedded in qperational systems will undoubtedly be one 
of die most versatile and efiRcient means of meeting future iustnic* 
tional needs. 



Distributed Letmhig Centers 

An impcxtant conclusion drawn from this study is that scarce training 
resources shouk! be levenged dirough technolog}'*based systems for 
distance leandr^. The key conqxment in diis process for IRS could 
be a series of learning centere wtdi classrooms, videoconferencing 
fedlities, and computer labs for individiud testing and instniction. 
These leamb^ centere could serve as inc link between National 
Office training development and management and woricstation-based 
training for individual employees. Individualized training could be 
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idected md ddiveitd based on employee training needs and specific 
job requiiements. 

The IRS should consider using ttie current Zilog-based Automated 
Ttiining System (ATS) as the base fior the haidware, sites, and 
fiidlities of learning centers. If Ae ATS hardware can be enhanced, 
it could fonn Ae firamewoik for the Centers, which could be con- 
structed using a **buttding* hlocic** ^jproach by ad^ videoconfer- 
encing and expanded classroom facilities. 

Since Ae cuntnt ATS hardware is ultimately to be upgraded, the 
IRS should consider using the hardware resource as ftiUy as poMlUe 
until oooqpietiiig transition to more powerftil cooqputen. One possi- 
bility would be to use Ae computers as hosts for computer con* 
ferendi^ software, as a test bed for ccmespondenoe courres aug- 
mented by an **electionic dassioom.** Learners have access to a 
computer witt a modem, eittier at woik or at home, could access the 
computer over direa-dial tdqihone lines from any location. 

Additionally, video training could be coordinated and f(dlowed up by 
means of online discussion on cooqwter conferences. IntematicHial 
Business Issues Netwoik in San Di^ is making wide use of Ais 
fom of delivery. VideoconfiBrenoes with intematicmal tJpatB are 
beamed to central locations in mi^or dties. Participants then use 
computer conferenciqg for follow-iq> discussions, with Ae txpcn 
presenters leading Ae discussicm (T. Miner, pm. comnL 2A3yV9). 

Another consideration for the transition period is that current ATS 
hardware could provide practice stations for material presented by 
videoconfercQce. Co-locttiiig Ae videoconfierence downlinks at ATS 
sites would provide the test bed for Ais multi-media instroction. 

Ratkmate: The proposed configuration for Ae IRS tnunii^ system 
is wortcstatlon-based training, augmented by local learning centers 
wiA designated service areas and regimal dassnxms. This layered 
approach maimains a high degree of quality control and trdning 
mantgemat, wUle remaining respcmsive to individual training needs 
at the wtMtsite. 

IBM, Xerox, McDcxmell Douglas, Boeing, Federal Express, and 
ATftT are only a few of Ae ma^r ooiporatioos wiA field-based 
learning centers. The military services use their profe^'>nal area 
sdxxds in mudi Ae same way, as distributkm cmtets for scarce 
tiiintag. The U.S. Anny is pn^iosing to deliver over one-half of its 
tiataiiiig Arough distance learning at distributed learning centers by 
the year 2000. 

WiA declining resources and increasing woikload, IRS training must 
make effldeni and effective use of techndogy. Reduced travd funds 
and increasing woridoad wiAin Ae Service itself will make it more 
and more difficult for emidoyees to get to regional dassrooms for 
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iii8tnicti(HL llieie ut mibstantial cost dififeita^es with different 
tndiiing delivery modes. For example, IBM determined that it costs 
$350 per persoo per day for oentnd dassnxm training, $150 for 
onsite teaming oeuer tndniog. $125 for satellite deliveiy, and $74 
for aelf-study such as CBT or print materials. While some courses 
will continue to be classroom taught, Ae need for group, in-peison 
instructioo should be detemiined by subject matter and puipose of 
training, rather than by defeult or ttie lack of other delivery systems. 



Ccntraliied Course Devtiopment Center 

Because of the need to move toward efficient develqxnent of 
tedmology-based training and tbt need for tn^iing to ocmtribute to 
the oiganization*s overall effectiveness, IRS should ccmtinue to 
pursue itt plans for a centralized course devdc^ent center. This 
center should be a state-of-the-art training facility that would oveisee 
professional development, training technology, and course design and 
evaluation. 

The IRS dxnild consider centralizing and coordinating all facets of 
IRS professional training. Integration of course develqment and 
field suppoit will beccxne increasingly important as ttie IRS moves 
toward designing and deliverh^ woikstation-based, individualized 
training. Instnictional designers would {day an integral part in 
sy nt h es izi n g methodology, courK design md content, and delivery 
systems. 

A technology lab and a usability lab would be situated at ttiis center. 
The technology lab would contain online units of all IRS operating 
equipment and prototypes of hardware being developed so that 
instructional designers can locate the areas that require embedded 
training and the igfdicadons that must be designed into training 
modules. 

In the usaUlity lab, all training modules would be evaluated for 
screen design, course design, and learner ease of access. This would 
also be the devclc^ental lab for testing and developing interface 
standards for Human-Computer Interlace (HCI). 

Training courses would be designed hi dds Center for distribution to 
the learning centers, and managed and evaluated online from each 
disiributioo site. Hie Center would be electnmically connected to 
sites of expertise thmughout the Service, including the video pfoduc- 
tioa studio for etectronlc transfer of video images for hypennedia 
development 

In addition, the course designers kiA programmers would make 
fitquent use of the videoconfermcc capability to coordinate with 
functional areas and other course development specialists. This has 
been found to be an effective way for functional expeits at remote 
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Sites to review stages of development and oooidinite comments and 
suggestions. The Boeing craipany uses this type of video coonlina- 
ti(Hi for design and development activities throu^ut the company. 

Fmally, in addition to uniting all components of the Office of 
Training Piognun Management, the Center would provide physical 
space in the foim of meeting and classrooms ffn* special task forces, 
pdlot instructicm, and trainii^ the trainers. 

Rationale: The Service faces extremely difficult and complex 
course development and design challenges if a woifcstation-based 
tndning system is to be My imfdemented. Locating some of the 
primary resources at a single site with (mline or prototype work- 
stations to use for course design will greatly fiudlitate this process. 
In addition, having die technology in one {dace will enhance consis- 
tency and promote quality standards. li will also focilitate generic 
trairdng and development of the core courses that wiU streamline the 
course offerings of die Service. In addition, tax law can be shared 
across functions. 

To help alleviate burgeonir^ training requirements and to make 
training more efficient and cost effective, some Federal agencies and 
organizttions already have, or are establishing, centralized training 
course devetopment centers. For exaaiple, die Federal Aviaticm 
Administration has a training academy in CXddioma Qty that is 
re^ponsiUe for all elements of course design for its {Mofessional 
personnel. The F^ral Deposit Insurance Cr^iporation has recently 
proposed and received 9ppmdi for a training center. 

In addition to tiiese Fedend agencies, private industry has its own 
exanq>le8 of centralized triining development ftcilities. Xerox and 
IBM are two prcmtinent coipoiati(ms tiiat have centralized locations. 
Ot particular significance is IBM*s return to cemralized training 
develqnent after more dian 20 years of dftCfntraMyfd training 
devetopment During tiiis time period, IBM discovered diat courses 
were duplicated, non-essential courses were offered, training was 
incomi^ete, costs were skyrocketii^, and cpiality was unmeasured. 
Additionally, delivery sy^ms and measurement systems varied 
throughout die company (Galagan, 1989). 

In li^ of diese discoveries, IBM recognized the need to centralize 
its training efforts once agaia Some results of die rettmcturing 
include ensuring that courses are linked to jobs or job categories, 
using instnictional designers to develop coutks, building quality 
measurements and student evaluations into training, and using ad- 
vanced technology more frequently to train employees. All of diese 
results were aimed at reducing training costs, providing necessary 
and relevant training, and promoting die transference of learned skills 
to die worksite. 
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By creatiitg a cemraHTgd ooune devdopmeot ficility, tbe IRS could 
pnmote ifanilir tniidng oppoitunitiet and advantages. Since many 
jobi are already cate|oriaed by ftmctkmt existing couise afferb^s, as 
wdl as new ocmnest ooidd be Ini^nted acioss ftmctions to elimin- 
ate dup i te ai tons , Tlie tectancdogy and usability labs in tbe facility 
would aDow couise production that could be tailored to individuals 
or groups of individuals and dieir tntadiy needs. Since technology 
is likdy to become more involved in tr^dng over time tbese l9bs 
would be usef il in demonstrating iirtdch delivery systems would 
enhance leaniqg in given situations. 

Ftirther, tbe resources at this ficility would provide the appropriate 
setting for the creation of measurement, evahuoion, and man^nachine 
interface standards for training throughout the IRS. 



Quality Review Guidelines for the Optimal Selection, Design, and 
Use of Each Specific New Technology 

Anodier implication of this snidy is that quality guidelines for 
tndntag programs diould be fidlowed. Only liy following ap(m>- 
priate guideUnes can training programs ensure ttieir effectiveness 
and efficiency. Thus, all couises in the Internal Revenue Service 
should follow general quality guideUnes set forth in the Tnining 
Development Quality Assurance System (TDQAS). The systems 
approadi, upon which the TDQAS is based, has been cited as 
essendal during times of economic stress and downsizing (Odioine. 
1989). 

Standards for training development, such as TDQAS, are important 
in any tndniAg situation, but these standards are even more essential 
when the traindqg is to be delivered via techncdogy. Because of the 
complex nanue of training development for techncdogy driven deliv- 
ery and die fS^t diat many people are required for developing the 
tndntaig, quality stsndards are essendal to effective training. 

The inclusion of perfbnnance analysis as an eaiiy stq> in the quality 
guidelines, as recommended hi TDQAS, win ensure that training 
res^aroes are not u^asied devdoping traintaig programs that try to 
solve perfonnanoe problems diat are not due to em{doyees* lack of 
taxniriedge or ddlL Ttatadqg win be selected as sn option for 
soMng perfimnanoe problema only i^ien it is ipgmpAvtc (Jonassen, 
1989). 

One of the primary considerstioas of an integrated training system 
wiU be die idendficadoo of current courses to be redesigned for 
distribution duoug^ new distribution systems, and die selection of the 
appropriate disnibudon system for couises to be developed. 

Sumdards for media selection and quality hi die Training Devet- 
qxnent Quality Assurance System need to be expanded to ^ of the 
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new training technologies, and to the courses that will be distributed 
on these systems. 

The newly auumated lYaining Pmgram Index provides the oppor- 
tunity to review current courses. ITds evaluation would have three 
related puipoaes: (1) to sedc the commonalities and duplicaticms dutt 
could be combined into core courses or curricula for commcm 
instnicrion across functional areas, (2) to identify courses that are 
likely candidates for distributed or individual instniction, and (3) to 
do a quality review of current courses e^gidnst TDQAS standards and 
die prindptes of efifecdve adult learning. 

One of the dinists of the integrated training system is to reduce 
redundancy of course ofiferiiigs, and to combine courses in common 
cores that can be distributed in the Leaning Cei^ and at individ- 
ual woricstations. A second focus is to create career-long sequences 
of couTKS tfiat are part of an employee development pint Hie need 
for course development efifoits during this restructuring will be 
enonnous. The resources already availalde hi current course offer- 
ings must be evaluated in tenois of ccmtent and perfbnnance require- 
ments, and then used as efBciendy as possible. 

Rationale: Hie course development diat will be pan of die imple- 
mentation of die ini^t«d training system is gohig to be an ex- 
tremely challenging task. In addition, die redesign of cuntnt courses 
for other difoibution systems and odier media will also require an 
in-dq)di knowledge of course design and quality standards. The 
review and evaluaticm of current courses is an excellent opponunity 
for gaining that knowledge and making it availaUe to course devel- 
opers. 

In addition, die development of quality leview guidelines for the new 
media is going to be critical. Course designers will be faced widi 
difficult and challenging media choices and dedsic^ egarding what 
design gukleUnes to foUow. One factor diat will .^^^ diem wiU be 
die ^wdedge of learning dieories and strategies diat can transfomi 
die new tedmology into powerful teaching tools for adult learners. 
Courses can be iqidated widi die results of each prototype; diis new 
data will be a source of valuable knowledge as die new techncdogies 
are implemented. 



Devtlopnient Program for IRS Thdnlng Proflesaionals 

Anodier hnplicatlon of dds study is die need for d^ebpment pro- 
grams for training professionals. New i4)(»oaches to tndning v^ch 
are vital for die fiuure of training wOl require new knowledge and 
skills. IRS must consider eiqiaiiding its present dtvdopokm pro- 
gram for training professionals in order to meet die challenge of 
providing effective and efficient training programs in the next 
decade. 
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There is a oiticil need for instnictioDil designers who understand 
the new technologies and can use them to Aeir fullest capacity to 
imptwt emidoyee peifbimance and pioducdvity. Hie focus will be 
on individual instnicdon, and on designing around individual tnining 
needs and ddOl leveb. ^th the new. s(^)histicated technology, the 
learning curve will be steq). Based cm the results of the training 
expertise inventoiy for the database, the IRS should consider starting 
now to fill any gqx tfiat are identified, and to increase the skiU 
levels of current inhouse expertise. 

Instnictional designers will condnue to have to know how to design 
perfoimance*based courses Aat can be evahuted against student 
learning objectives and job tasks. Tlie mline testing and evaluation 
that will be part of a woikstation-based training program will require 
this type of knowledge and precision in the design process. 

Emeiging tools like CD-ROM diat will make hypertext-media design 
strategies possible are going to break die barriers between computer- 
based training and interactive videodisc. The IRS expertise in CBT 
win need to be iq)graded to match ttat required for the design of 
interactive multimedia. 

Another skill area will involve working with and managing the 
vendor and crasultant efforts that win be required to mount a projea 
of diis scope. Even diose training professionals vAio do not do 
sofdiisdcated programming or design diemselves will have to know 
how to recognize the quality of outside i»Dducts. 

Another area that will require high levels of eiqwrience and training 
is diagnostic and adaptive testing. This emeiging tool wiU be at die 
heart of level-specific training design, and will need to be rigorously 
constructed. 

The IRS should also omsider developing a series of expert-system 
authoring packages to assist designers with complex design. The 
work going on at the Army Research Institute (ARI) in automated 
authoring is promising, and will be implemenied in prototype later 
tills year. The IRS AI Lab has just begun to be used as a resource 
for develoi^ng this skill in tiie Ofifice of Trtdning Program 
Management 

Ottier employees to be considered for devdcqxnent programs are die 
field trainers who hnplement and administer mining. This ^viU be 
particularly hnportant for die personnel who win staff die learning 
centers. Tbey will be die ones wbo will monitiv individual training 
for die emptoyees in their service area, and will coordinate die 
integraticm of new training programs into operational systems. 

The videobroadcast c^MMlity should be cmsidered a tool for dis- 
tributing training programs to diese field trainers. In addition, die 
classroom and on-die-job functi(mal trainers should also have training 
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presented on how to integrate their presentations with the woik- 
station-btfled training that will predominate. 

Rationale: The instnictional designers who wiU imptement the IRS 
training gyitem throu^ new counes for woikstation-based training 
and the other aopUsticaied technologies hold the key to IRS training 
success. As Qfiesh (1989) notes, these tools can tap human c^m- 
dty. but not unless they are undemood and used to their Meat 
capability. Training and preparation for these specialists are an 
impoitant IRS investment in the success of the io^dementation. 

Changes in how training programs are delivered will lead to changes 
in dK knowledge and skills required by persons designing the 
training programs. Just as dlffeient skills were called for vdien 
stand-up trainers began developing programmed ins&uction or when 
text dcvelopen began creadng CBT, different ddlls will be needed 
for developing tndning that takes advantage of die technological 
advances dted in ttds study. An hiqdicadon of dds study is tfiat 
IRS trainers will diemsetves require additional training. This piofes- 
siooal devek)pmem of die training staff can utilize die techndogy 
suggested in ttds rqioit 

Hie fleld tndnen in die learning centers are the second "tiei" in the 
ttiree-levd IRS approach of centralized devel^ent. local learning 
center management and distribution, and woriotadon distribution. 
The txpoiiat and knowledge of die learning center staff is critical to 
sucoesi Oevelopoem programs for field office training staff couid 
be offered through the distributed training systems, ^nfi1^ ^d^pg the 
ATS-based learning centen. video and computer conferendng. and/or 
videotaped presentidons. 

Providing automation support to course devdopers is an extrsmdy 
efiidem approach to die proUem. This would indude die use of 
Artifldal I nteU i gence in automated authoring systems. These aids 
could be used to prompt devdopers hi defining course content, in 
sequencing material, and in devdqiing presentation displays, as well 
u odier histnrctional strategies. 

An additional consideratim is die expsnsion and elevation of the 
professional career sequence currendy availaUe to IRS ED As and 
EDSs. These career trades will probaUy be necessary to attrad and 
retain die high quality professionals required to devdop and sustain 
an integrated training program for die next centuiy. 



ORGANIZATIONAL SUPPORT 

In die area of imiriications dut suggest die need for organization- 
wide, cross-functional support activities, IRS should consider die 
value of broadening its current standardizaticm effoits so diat auto- 
mated training systems and woric systems all share a commmi 
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imeifaoe. Udng automation, IRS should locric to a oeotrally^managed 
system of caieer*locig tracking for employee development and a 
comprehensive evaluation monitoring system ttiat win establish the 
links between training eflbctiveQess and Job peifomanoe. To My 
inqflement an iitt^grtted training system such as the one proposed, 
IRS should consider a reassessment of training's lole and level of 
advocacy within die oigaidzatioo, and most impoitantly, the creation 
of a mulddisciplinary ''change staff* to oversee the various initiatives 
that will required. 

Standardiaed Traintng/Open;:onal User InUrflaces 

Hie IRS should consider establishing its own set of Service-wide 
standards for hardware inteiftoes diat are common to all openttional 
and training systems. Since more wock and more training will be 
done at woikstations, Oe service should e^qtore tbe creatim of 
standards for screen design, menus, command language, and formats 
for all IRS operational and tndniiig systems. 

The interface standards used in training should correqxmd to those 
that will be used at die worksite. Therefore, die standards would 
need to be tested on each course and operational qifdication. 
Rinher, this means that specifications for interface standards would 
need to be included as a part of die procurement documentation for 
training and operational delivery systems. 

Additi(mally, standards for hardware interftoes should be flexible 
enou0 to accommodate bodi die novice and e3q>erienced user. 

Rationale: For many years, human fictors psychologists and engin- 
eers have ccmducted researdi on mar0nachine is^aces. Today, die 
field known as Human-Computer Interfiice (HO) is an extremely 
fast^growing professional area that is devek>ping a body of know- 
ledge about ^9i}M, characteristics of a computer screen and access 
tools are likely to improve performance. 

focreased numbe;s of IRS emfdoyees are being required to use com- 
putere in tiieir operaticmal work. This trend will cratinue on into 
die 21st century. Many of die emitoyees usir^ ccnqMiters may have 
limited e;q)erience. Also, some of dieae em^oyees may be using 
computers for tasks different from dss ones they perform now. 
Standardized user interftoes will aoceleraie trainiqg and improve 
transfimbility of trainir^ to die workplace. The standards dutt are 
developed should be obtainable across all IRS computers, including 
operational systems, infonnaticm systems, PCs. and Up tops. 

Ortega (1989) notes dist ccmiputer screens today are designed by 
tKpttt& for experts. Researdi into novkx/expert perfonnanoe indi- 
cates dmt diere are major differences bttween novice and expert 
computer users. Experts have developed mental models which are 
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able to predict whit will happen next and which provide a broader 
undemanding of the principles and logic involved. Novices, on the 
odier hand, focus on the surface features they observe and lack the 
ability to predict 

Only experts can nndeistand die undedying principles behind the 
prampii diat q)pear or die enor messages diat demand a response. 
StandanUzed intBrfkes designed with novices in ndnd would pro- 
mote productivity md more effective perfbnnanoe wldxnit penaliztaig 
expeit uaeiB. 



Employee Testing and Traddng fbr Career-long Devdopment 

^tfa die power of automadob, hidividual employees can be tndced 
in a career-long professional development system. Individual skill 
areas, tndning Ustoiy. and poteodal career pedis can be identified 
and managed. Employee devdopmem needs can be cross-matched 
widi trahiing oppcmunities and dudes to ensure die acquisition of 
new dlU levds. 

The IRS should consider eattaWiridng this type of system for an 
professional development, from entiy-levd dirough management and 
executive nuilcs. Such infonnatioo will be valuable in piMwiing 
persoond moves in a thne of dian^ng woriqdaoe requirements, hi 
addition, die Service will feoe die problem of a Ittge number of 
middle-aged employees who have insufBdent opportunity fbr 
advancement Carefdly planned lateral career moves to ri«ii«inging 
positions win be an important way to retain ttiese skilled woricen. 

The Human Resources Office of Reaeardi. Planning and 
Development in fact, has begun worldng on a Career Counseling 
Piogrun. The primaiy focus of flris effon is to assist and siqipon 
managen tai providfaig career advice for didr empk^ees. Using 
customised CareetPoint software, employee will be able to evaluate 
tiidr interests. sUDs and prefeienoes; review as many u ISO position 
descriptioor. and identify as maiiy as SO resources to meet specific 
needs. lUs hifonnation could prove to be an taipcMiam source of 
data for mmagers as tiiey woric witti employees to devdop Individ- 
ual Development Flans (IDPs). 

As noted in die earlier section on professional development records, 
agendes are using "smait catds" or online recoids to move quickly 
towanl ttds type of tracking. TUi database category will be a tool 
for providing die professional development programs called for in die 
Vdker Repon (1989) as being key id recndting and retafadng scarce. 
U^y ikflled eoqikyees. ft wID dao be a tod for managhig nd 
develoaing die careen of die Aiture employees. Training and career 
manaic ~re going lo be ciudd hi a woAforce consistfaig of 
many labor categories, sudi as flrtt-time women employees. ^ 
may have qpedd training needs. 
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One ttxfl that may hdp in establisbing skill levels and in ttie plan- 
ning of a development piogram is a system of adaptive testing, given 
raline in the Learning Centers. A Tri-Service Adaptive Testing 
Initiative tiiat hu been ragoing in ttm Anny Research Institute is in 
tile proving stage, as field tests are conducted under die lead of tiie 
Navy Ffersonnel Research and Development Center OS. J(dins(m, pers. 
comm., 4/24/89). This, and odier computerized assessment tools, 
will become available over tiie next decade, and can be to 
establish a data bank of enqdoyee ddUs and needs. 

Rationale: A laige number of private companies manage and track 
tiieir employees throu^ career«long development programs, and 
maintain planned succession paths for their key positicms. This type 
of opportunity is what attracts talented woriceis. 

Ottier FMeral agencies, including ttie FAA and all brandies of tiie 
military, manage die training opportunities and placement oppor- 
tunities for ^heir emptoyees tiuou^ computerized individual records. 

This kirKi of employee development demonstrates an organization's 
commitment to its human resources and is a strong factor in reten- 
tion and recruitment 



Comprehensive Evaluation Systems to Monitor Learning 
Effectiveneas and Job Performance 

The IRS should consider developing a comprehensive evaluation 
process for all draining programs and individual courses. A clear 
implication fiom diis study is the need to monitor learning effective- 
ness and subsequent job p^rmance, and duit tiiese data should be 
examined routinely to improve the training system. 

Procedures and stdndards should be developed to evaluate current 
and ftimre courses in four stqx (Kirlqiatridc 196'?): 

Reaction: How well did tiie learner like die course? 

Learning: What principles, fiacts, and procedures were learned? 
What attitudes were changed? 

Behavior What changes in job behavior (perfonnance) resulted 
fiom tiie course? 

Results; What were tiie tartgitde results of tiie program in terms 
of reduced cost, inqxoved quality, improved quantity, 
etc.? 

Data on learner reaction is gatiiered by questionnaire or interview. 
Learning is measured by objective evaluations of student mastery of 
course perfonnance objectives. Behavior is evaluated tiirough 
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specific measures of improved job perfoimance after ttie course. 
KiikpatiiGk (1967) suggests that it Is extremely difficult to evaluate 
some kinds of tndning results. He recommends diat tnining man- 
agers evaluate the first tbite factors, and then consider results in 
coqjuncti^ with functional managers and executives in the orguiiza* 
tioa 

In additira to single course evaluation, the IRS should consider es* 
tatdishing a database of evaluation dau so that training effectiveness 
can be monitored over time and in specific areas of interest. e.g.» a 
key professional function or a new technology. 

Evaluation dtta should be used to identify both problem areas and 
examples of excellence, and discussed with everyone involved in die 
design, devetopment. and delivery process. Evaluation data also 
become a key input to idanning processes fyt resource allocation. 
Problem areas or special needs wiU necessitate reallocation or re- 
scheduling of bodi short- and long-term resources. 

Ratfonalc: One of Ae major benefits of an integrated training 
system is Oat quality assurance can be built into the process at each 
stq> of design, development, and delivery. This wiU be an 
extremely important factor as IRS training esqumds to distance, 
embedded, and self-paced programs, using new technologies that are 
more demarxUng in terms of design strategies. A poor tndniqg 
module devetoped for dassroom instruction can be mocttfied ""on the 
spoiT witti the aid of the live instnictors. A poor embedded training 
system must stand alone and will result in great conftision and 
wasted resources before it can be revised. 

All organizations faced with declining or stable training resources 
and increasing training demands will have to be far more quality 
conscious ttian before. IBM totally revised its courses based on 
performance objectives; this firm pohits to good instnictional design 
as one of die key components (rf its tndrdng succeu. Many or- 
ganizations, including die FAA. IBM. Rayteon. AT&T. Fedend 
Ejqmsa. and Xerox have rigorous pioiotype-based evaluatkms before 
new courrn are released for distrlbutkm. They also have ongoing 
evahiation programs that measure tnining results against die objec- 
tives and ibb tasks duit were the basis of die course design. 

Evaluation based on the bottom-line results of job performance holds 
the greatest promise for cost savings widdn an organization. When 
reliable data are availaUe to link trainirig results to job porfonnance. 
die troe value (or nonvalue) of courses will beccmie appmm, tnd 
training can be significandy fine-tuned to fbcus m areas of oitical 
need and high impaa 

A *^isabllity lab** and dassrooms for prototypes discussed earlier in 
this section. wouM be important additions to the implementation of a 
systematic evaluation program. 
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Infbrmitlwi from the evaluation of counes and programs is ooe of 
the most useftil dsrabase categories for the ongoing planning and 
inqdementatioa of IRS Traiidng 2000. The effectiveness and 
usability of lecfanologies win provide valuable guidance to tlie 
succeeding stages of implementation. Distribution systems that are 
not producing oonsistendy Ugli evaluation scores can be re-evaluated 
for improvements or possible diminadm from fiudier devetopment 



Integrated Training Management at the Executive Level 

Because of tlie increasing need for training to ensure that oiganiza- 
tional objjectives are met and die pivotal nde it must play in tlie 
successful implementation of bodi woricsystems and training systems, 
die training foncdoo will need advocacy at a high oiganizailonal 
levd. 

The trends in die woricforce and die IRS woriq)lace described in this 
report point to an increasingly impoitam role for training. In addi> 
tton, technology tfanists sudi as embedded training and a CBT 
database will require close coontinjttioQ between training systems, 
infonnation systems, and fonctional arm. Thut needs can best be 
met if profiessioaal training is im^raied into a single organizational 
unit wifli advocacy at die executive levd widiin die oiganizadon. 

Newell (1988). writing about die growing rale for training is all 
federal (nganizations. notes diat diis type of organizational stnicture 
is lUcdy to become die nonn in die next decade. He projects diat 
federal training offices will be moved out al petsonnd dqpartmenti 
and elevated widiin die organization as didr significance becomes 
more widdy accqned. 

This trend will be consistent widi die industrial restnicturing dua is 
moving traidng into new prominenoe. IBM's sucoessftil efibit 
moved die head of training into a position paralld to the vice 
presidents for operations and marketing. The results have been 
dramatic from the ttmSpoim of both operational efficiency and 
training oost-effiectiveness. As Gda^ (1989) notes, operations and 
training are now integrated ftmctions. Mddtag educstion die sup- 
porting base of die management system triangle means tiiat it is pan 
of eveiy operating plaa As fot cost-efiisctiveness. a vice president 
position for training was die neoessaiy precursor to totally central- 
izing, integrating, and redesigning the trainiQg approach. 

Todry. education spedaUsts at IBM mdniain a totd system of 
employee devdopmem ttiat indndes tracking 340,000 employees 
ti^roufl^i 84 sqwntte Jo^ eateries, from entiy levd to uppor man- 
agement Hie training itself is wdl-dedgned and oost-efifective. 
After decemnOizing in die 1960's and TO's. IBM was spoiding over 
$900 million a year on a "caftteila'* of dxwsands of oounet. Widi 
recentralized training under a vice president, die oounes were culled 
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for duidictdcMi, grouped into categories, ind redesigned to focus on 
electronic delivery. CotrBlized manigement. instmctionAl design 
tedmiques, and more tedmology for decentnlized delivery was 
shown through actual case studies using accounting methods to 
leduce training costs by as mudi as 65% ai IBM (Oalagaa 1989). 

While IBM returned to centralized oumagemenf and executive-level 
training respmsiMlity, odier organizaticmi have been long-term 
advocates of diis i^jproidL U.S. examples range tnm McDonald's 
funous *liamburfer U/* to Weyerhaeuser, AT&T, and Oet^ral 
Motors. The J^Mmese model of management, as pnictioed by such 
giants as Nfltsubish! and Subara, places training as a sepirne, execu- 
tive-level fonction, distinct from ottier personnel matters. All mi^or 
airlines, both foreign ml domestic have a corporate officer respon- 
sible f^ training, and an integrated, cooqmy-wlde trahiing and 
devek^ent program. 

Perhaps the most pmninent example of this type of organization is 
the U.S. military. While aU services prMice some form of central- 
ized tndnlng and career management, the U.S. Anny is the exemfdar 
organization. By iu size and its mission, ttie Army faces some of 
the most comfdex and ftst-changing training needs of any oripniza- 
ti(m in die world. 

The Army's Training and Doctrine Command (TRADOC) is respon- 
sible for the entire training mission for all 720,000 Anny members. 
The four-star general who heads TRADOC is equal in nmk to the 
Dq>uty Chief of Staff in charge of operaticxis and the Chief of Staff 
of the Army. The coordination and integration between training and 
operations is cooqAete, fitm the Pentagon to die smallest fidd unit 

Ratiiuiale: The basis foi ^ Une of diinking comes from organiza- 
tional dieory. In die IRS, as in the Anny, training is the *1iew 
(;^(Oduct development ftmcdon, snd as such, is part of the '*opera- 
itkmal q)ine" of die (wganizatioQ (Harris, Rig^, and Jacobs, 19S8). 
The fbnctioQs of the operational spine diould be located at the 
executive dedsioo levd in an organkation so ttiat die critical woik 
of die organization can get done. 

Fiirther, instructional designers can make the greatest impact on 
productivity throu^ embedded training, expert systems, and 
iirqxoved human^on'nuter interfaces. Fbr dds to hippcn, tnining 
must be an int^ral part of all qiierational jdanning, not brought in 
to solve problems Isier widi a training "band-aid" for operati<mal 
problems. 

The connections between operatic work, infonnaHon flow, and 
traintaig are eqiecially critical in an infoimauon-based organization 
like the IRS vhert information is die primary end-product of the 
organization. All diree fbncdcms need equal consideraticm for 
inotased eflidency and productivity. If the oiiganization is not 
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Structured to fiKilitate tfK flow of infoimatkm, training, in and of 
itaelf. can do little to affect productivity or skill levels. With the 
training function positioned on an equal basis with operatimal and 
infbimatioo management, cooidinati(»i and integration bom the top 
could be a primaiy tool for identifying and finding solutions to 
disconnects between functions. 

Integrated trainiitg with executive-level advocacy is going to become 
moie and more pitvaknt as organizatims fiice tte acceleradng 
trainiqg needs brought on by technology and demognvtaics. These 
needs ait already great in the IRS. and will be increasing. This type 
of organizational slructuit would provide die emphasis and the 
coonUnaticm tiiat will be important in die positioning of the IRS for 
the ftituit. 



"Change StafT' 

The fty)tl imiflication of this study is tise need to establish a group 
with reqxnsibility fbr implementing changes in the ways training is 
developed and delivered* It is dear from diis study tiiat carrying on 
business u usual in die trainiqg orgardzatira wOl i«>t be accqxaUe 
in die near ftdure. Traditional q)pfoacfaes to training ait too txpen- 
sive md alone will not be effective enough to c *ry tiie Service into 
the twenty*flrst century. This study documented die increased 
pressures tfiat will be placed on trataing by changes in die workforce 
and die workidace. In cmler to nspml to diese dianges. ttie 
btemal Revenue Service should coittlder j^aKHt^Atpg t "change 
staff' witii reqxmsibili^ for planning and hnplrmentiQg the new 
tnhdqg system tiiat will be required. 

Hie purpose of a "change staff' couU be dutefold: 1) to plan for 
and im p lement die varkws initiatives called for in estaUisMng die 
tauegrated Trahiing System for IRS 2000, 2) to focus attention on the 
duust toward an intended IRS Tialniiv System, and 3) to build a 
sense of involvement and ffwitnitn^CTf duoughout die organization. 
Smne work has already begun. Proi D Qpe s for comprdieMive evalu- 
ation systems, instnictiooal videotdeconferences» and txpcn systems 
have been initiated by training staff and dieir Amctional dients. In 
addition, diese gmqx are increasing die number of CBT courses and 
art ex^oring ways to devdop embedded training in automated 
systems. 

The core of die "change stafT could be diose in die IRS training 
ftmctioo vAx> wHI oversee die loog-tenn implementatioiL Tk ^xm 
grr^ip would be augmented by identified represntation fiom across 
ict Service, inchidirg functional areas, lofbnnation Systems, die 
Amfldal Intelligence Lab, Coiqxiter Services. Human Resources' 
Technology and Work Systems Design, and die odier organizational 
units wid) training reiqxxisibility. 
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The group could function mudi like a project manigemem ofBce, 
itomiiig and cooidinating Oe various initiatives that will be requind 
for tmfJemfntaticm. An added ftinction would be promoting the 
effoit throughout the oiganization dvougfh employee infoimation 
effoits and visiUe puldic relations programs to build accepta x and 
enthusiasm. 

Utilizing a "building Uock** tsppnuSti to develop an integrated 
Training System will require careful planning. Procurement cycles 
will be a critical issue* together with budgeting and securing the 
resources needed at each step of the implementatioa The first task 
of the "change staff** will be to estaUish the database to help with 
these decisions. 

Rationale: An IRS Training System will require a long-term plan- 
ning and resourcing effort, as well as the commitment of all of the 
training professicmids in the agency. 

A second point is that imiflementation is going to require significant 
changes throughout die otganizati(HL The chances for success will 
be s^eatly increased if some of the impetus for this change comes 
from widdn die organization itself. This type of commitment can be 
built by having representatives of all of the affected groups serve as 
"change agents*** working within their own organizational units to 
increase understanding of the change and its impacts. 

Organizational theorists stress die importanct of involving all af- 
fected groins in a broad-based "change stafiT* (Mayon-White« 1986). 
Involving the key people who can affea the ultimate outcome from 
the start can create a sense of commitment and "ownership** that is 
critical to later success. 



SUMMARY 

The intent of ttiis stuJy was to examine forces at play in society and 
;n IRS diat will likely impact how IRS shouU position itself to 
deliver training siqiport for the ftature. Analysis of die findings of 
this study have yidded several important imi^cations for how the 
Service mi^ shape its training efforts to meet die cfaaUeoge of die 
coming years. Business as usual widi its heavy emphasis on lecture* 
based classroom tndr^ is not golr^ to be adequate. Changes in 
die workforce and die worlqdace, cotqpled widi devdopmenls in 
technology and new educational ^)pn>aches, require an evolution in 
IRS*s wppixMii to training. 

The imidications described in diis chapter could be the basis for 
shifting and defining die focus of IRS*s training in ways diat enable 
die oiganizaticm to better meet its objectives in die year 2000. 
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The btemal Revenue Service hu already begun to move in profit- 
lUe directions. CireMy planned stiategies are now required to 
initiate, suppoit, itrengtfaen. and ihape the activities wUch are neces- 
saiy for M implementadofi. This sbidy suggests that the optimum 
way to pre^ for the training deUvery needs of the next decade is 
to build deUberately and systematically oo foundatloos that IRS has 
already laid in the areas of infonnation systems, telecommunications, 
trammg technology, and woiicsystems desiga 
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